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Paccryorpena u ogoopena npotokol Ne6 ot 121 ampema 2023
Ha 3aceJaHHH NHKIOBOH KOMHCCHH MpeAcelIaTe/lh NKI0BOH KOMHCCHH

c o il Cropouruia A.B.
MaTeMaTHYeCKHX JHCITHILTHH H . ~H0] 1A

) TIONTIHCT GHO
HHE]_:»Dp MANHOHHBIX TEXHOIOTHH

PabGouast mporpamma oOmeoOpa3oBaTenpbHOro ydyebHoro mnpeamera OVYIL03.Y Maremaruka
npeqHasHaueHa I peai3alliil B Tpeenax OCBOCHHUs oOpaszoBarenbHON mporpammbl CIIO mo
cnermansHocT  13.02.07 DnektpocHabxenue (Mo orpacisiM) Ha 0a3e OCHOBHOTO 00Iero
0o0pa3oBaHMsl C OJHOBPEMEHHBIM IOJNy4YEHHEM CpeaHero oOmiero oOpa3oBaHHsS B COOTBETCTBHH C
COLIMAJIbHO-9KOHOMUYECKUM TpOoUIIeM MOIy4aeMoro npohecCuoHaIbLHOT0 00pa30BaHusl.

[Iporpamma paspabotana ¢ yderom TpeOoBanuii @DenepanbHOTO TrOCYIAapPCTBEHHOTO
00pa30BaTeNpHOrO CTaHAapTa CpeaHero odmiero oopasoBanus (yTB. mpukazoM MuHoOpHayku PD ot
17 mag 2012 r. Ne 413, ¢ usmenenussmu ot 29.12.2014 roma Ne 1645, or 31.12.2015 roga Ne 1578,
29.06. 2017 roma Ne 613), tpeboBanmii ®I'OC cpeanero mpodhecCHOHATBHOTO 00pa3OBaHUS 10
cnenunanbHoctn  13.02.07 DnexrtpocHabxkenue (mo otpacisiM) (yTB. HpuUKa3oM MHHHCTEpCTBa
oOpazoBanus u Hayku PD ot 12 mas 2014 roma Ne 505), B coorBercTBUM ¢ PexomeHmanusmMu 1o
OpTraHU3alMH TOJYYEHHs] CpeJHEro oOmero oOpa3oBaHUs B IpENEIax OCBOCHHS 0Opa3oBaTEIbHBIX
porpamMM CpeaHero npodeccuoHanbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHHS C
yueToM TpeOoBaHUil (enepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB M IMOJIy4aeMOil
npodeccuy WK CIeHaTbHOCTH CpeiHero npodeccnoHabHOro 00pa3oBanus (mucbMo JlemaprameHTa
roCy/1IapCTBEHHOMN MOJIUTUKH B cepe MoAroToBkH padbounx kaapos u IO Munobpuayku Poccun ot
17.03.2015 Ne 06-259),c IlpumepHOi OCHOBHOH 0Opa30BATEILHOW MPOTPAMMEI CPETHETO OOIIETOo
oOpa3oBaHMs, OJOOpPEHHON pemieHueM ¢eaeparbHOro y4eOHO-METOAMYECKOTO OOBEAMHEHUS 10
ob6memy oopasoBanuio (TIpoTokos oT 28 utoHs 2016 r. Ne 2/16-3).

Opranuzanus-pazpadorunk: denepanbHoe TrocylapcTBEHHOE OOHKETHOE 00pa3oBaTeNbHOE
yupekaeHue BbIcIIero oopazoBanus «CTaBpONOIbCKUN TOCYAaPCTBEHHBINA arpapHblii YHUBEPCUTET

Pazpaborunk:
3aiiuesa E.B., npenojasarens 2
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1. OBIIASI XAPAKTEPUCTUKA MPUMEPHOI PABOYEW TPOrPAMMBI
YYEBHOM JUCLUAILIUHBI

1.1. MecTo npeamMera B CTPYKType OCHOBHOI1 00pa3oBaTe/IbHOM MPOrpaMMbl:

Vuebubiii  mpenmer  OVIL03.Y  «Marematuka»  siBIseTcssi  00s3aTe€IbHOM  YacThIO
00111€00pa30BaTENILHOTO IIMKJIA OCHOBHOW 00pa3oBarenbHOil mporpamMmMel B cootBeTcTBUU ¢ PI'OC 1o
CHEIUATBLHOCTH COIMAIBHO-I9KOHOMUYecKoro nmpoduist 13.02.07 DnekTpocHadxeHue (110 oTpacisiM) B
®I'bOY BO Craspononsckuii ['AY.

Ocob6oe 3nauenue npeamera OVYIL.03.Y «Maremarrnka» umeer npu GOPMHPOBAHUH U PA3BUTHH
OOIINX KOMIETCHIIUN:

OK1 BBIOMPATh  CHOCOOBI  pemieHus 3a1ad  Npo(eCcCCHOHAIBHON  ACATEIHHOCTH
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM;
OK 2 UCIIONIb30BAaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHaliW3a M HMHTEPIpETaluu

uHpopManuu, W WHQPOPMAIOHHBIE TEXHOJOTUH JUIsl BBIOJHEHUS 3a1ad
po(hecCUOHATIBHON JeSATENbHOCTH.

OK 3 IUIAHUPOBATh U PEATU30BBIBATh COOCTBEHHOE MPOQPECCHOHANBHOE M JTUYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO [eATeIbHOCTh B MpodeccnoHansHoil chepe,
WCIIOJIb30BaTh 3HAHUS 110 (PMHAHCOBOW TPAMOTHOCTH B PA3IMYHBIX KHU3HECHHBIX

CUTYalMsIX.
OK 4 3P PEKTUBHO B3aMMOACUCTBOBATH U padOTaTh B KOJUICKTHBE M KOMaH/IE.
OK 5 OCYIIECTBIIAATh YCTHYI0O M TNHMCBMEHHYK0 KOMMYHHUKALIMI0 Ha TOCYAAPCTBEHHOM

a3pike  Poccuiickoit ®enepauuu ¢ yu4eToM OCOOEHHOCTEH COLMAIBHOTO U
KyJIbTYPHOI'O KOHTEKCTA,

OK 6 IIPOSIBIIATH TPAXKIAAHCKO-TIATPUOTUYECKYIO MTO3ULIUIO, JEMOHCTPUPOBATH OCOZHAHHOE
MOBEJICHUE Ha OCHOBE TPAUIIMOHHBIX OOIIEUEIOBEUECKUX 1IEHHOCTEH, B TOM UucIie
C y4E€TOM rapMOHH3AIUU MEXHAIMOHAIBHBIX U MEKPEIUTMO3HBIX OTHOLIEHUN,
IIPUMEHSATH CTaHJIAPThl AHTUKOPPYNIIMOHHOIO ITOBEJICHNUS,

OK 7 COJICHCTBOBATh  COXPAHEHHIO  OKpPYXKAWIIEH  Cpelbl, pecypcocOepeKeHuIo,
OPUMEHSTh 3HaHUA 00 M3MEHEHHM KIUMaTa, MPHUHIUIBI  OepeskIMBOro
MPOU3BOJICTBA, d(PHEKTHUBHO IEWCTBOBATH B UPE3BBIYANHBIX CUTYaIIUSIX;

1.2. llesb 1 n1aHUpyeMble pe3yJIbTaThl 0CBOCHHS MpeaMeTa:
B pamkax mporpammbl yuyeOHOro npeamera oOydyarolIMMUCS OCBAaUBAIOTCS YMEHUS U 3HAHUS



Ili1anupyembie pe3yabTaTbl 00y4YeHusI

O01mme KOMIETEHIINHU

Oﬁmuel I[l/lcmzlr[.lmﬂapﬂl,le2

OK 01 Boi6bupatb criocoOsr - BIIQZIETh METOJAMM JIOKA3aTEJIbCTB, AJITOPUTMAMM PpELICHUs
pelieHus 3a1a4 - copMUpOBATH PAKIAHCKYIO no3umuio3aAad; YMEHHE (OPMYIHPOBATh ONPEICICHUS, aKCHOMBI H TCOPEMB,
podeCCHOHATLHOI 00ydalomerocs Kak axTHBHOTO M OTBETCTBEHHOro[PHMCHATH HX, MPOBOJMTH JIOKA3aTCIbHBIC PACCYKICHUS B XOJQ
JE€ATENbHOCTH 4jIeHa POCCHICKOro O0IIECTBa; PCIICHHA 331124,
HNPUMEHHUTEIBHO K - TOTOBHOCTb K T'YMAaHUTapHOH U BOJOHTEPCKOH - YMCTPE OnCpHpoOBATH TMOHATHAMH. CTCIHCHb HHCIIA, norapudm
PA3THIHBIM KOHTEKCTAM NESATETBHOCTH; MCIA; YMEHHE BBITONHATD BLIMUCICHUE 3HAUCHUH 1 IpeoOpazoBaHys

- 0CO3HATh JIMYHBIM BKJIAA B  [OCTpoeHuyBPIPAKCHUH CO CTCICHAMH U

YCTOHYMBOrO GYYLLIEro; norapumamu, peodpa3oBaHus IPOOHO-PAIIMOHATBHBIX BEIPAKCHUH;

- chopMupoBaTh MHPOBO33pEHH, - YMeTb BBIOMPATh MOIXOIAIININ U3Yy4E€HHBIH METOJ AJIS PeIleHHS]

3aJjaud, pPAcHO3HAaBaTh MaTeMaTH4eckue (PaKTbl U MaTeMaTHYECKUe
MOJIETIN B IPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B
HCKYCCTBE;

- yMEHUE IIPUBOJUTH IPUMEPbl MATEMaTUYECKUX OTKPBITHM
POCCHIICKOM M1 MUPOBOM MaTEMaTUYECKON HAYKHU.

- YMETb OIIEpUPOBATH IMOHATUAMHU: MHOXECTBO, ITOIMHOKECTBO,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 0OLLECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
uajore KyJIbTYp, CIOCOOCTBYIOILETO OCO3HAHUIO
CBOETO MECTA B NIOJUKYJIBTYPHOM MHPE;

- CaMOCTOSITENILHO (bopMynHMpoBaTh 0
aKTyalu3upoBaTh  NpoOJieMy, paccMaTpuBaTh €6

onepanvi HaJd MHOXECTBAMU, YMCETb MUCIIOJIB30BaTh TCOPCTUKOA
BCCCTOPOHHE;

MHO>KECTBEHHBIHN amnmnapar ajd

! YKa3bIiBaloTCA MYHOCTHBIE 1 meTanpeameTHble pesyabtatel n3 GroC COO (B nocneaHen pepakumm ot 12.08.2022) B oTrnaronbHoit dopme, bopmunpyemble oblieobpasoBaTesibHON
OUCUUNANHON
2 OuncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C MX NOAHbIM nepevyHem Bo ®FOC COO (B nocnegHen pegakumm ot 12.08.2022



- BHOCUTH KOPPEKTHUBBI B JACATCIIBHOCTD,
OLICHUBATh COOTBETCTBHEC PE3YIBTATOB OeJIsM,
OLICHUBATb PUCKU IMOCJIEICTBUM ACATCIIBHOCTH,

- pa3BHUBATb Kp€aTHuBHOC MBIIIJICHUE IIpu
PCIICHUHN ) XU3HCHHBIX HpO6JIeM;

- CIIOCOOHOCTH n T'OTOBHOCTB K|
CaAMOCTOATCIIbHOMY IIOUCKY METOJ0B peuIcHNs

HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO
pa3IMYHBIX METOJIOB ITO3HAHUS;
CTaBUTh M  (OPMYIHUPOBATH
3ama4y B 00pa3oBaTeNbHOW  JIEATCIBHOCTH
JKN3HCHHBIX CI/ITyaIII/IﬂX;

yMETb HHTETPUPOBATH
MpPEAMETHBIX 00JIacTe;
BbIABUI'aThb HOBBIC HJCH, HpennaraTI)
OPHFI/IHaJIBHI)Ie IIoaAXOabl 1 peHIeHI/Iﬂ;

NUMCTH BHYTpeHHIOIO MOTHUBAIIUIO,
BKITIOYAOIIYI0 CTPEMJICHHE K JIOCTHXKCHHUIO LEIH H
YMEHUE

COOCTBEHHBIE
H

3HaHUA H3 Pa3HbIX

ycnexy, ONTUMMU3M,  HWHUIIMATHBHOCTD,
TTEMCTBOBATH, NCXO/ M3 CBOMX BO3MOKHOCTEN

ONMUCAHUsl PEATbHBIX MPOLIECCOB U SIBJICHUN M IPU PEIICHUM 3a/1ad, B
TOM YHCJIE U3 JPYTUX Y4eOHBIX IPEAMETOB;

YMETh OIEpUPOBATh IMOHATUSAMU: HATYPAIBHOE YHCIIO, LEJO0E
YHUCJIO, OCTATOK MO MOJIYJII, PAlMOHAIBHOE YUCIIO, UPPALUOHAIBHOE
qHCJIO, MHOXECTBA HaTypaJlbHBIX, OEIbIX, paluOHAJIbHBIX
NIECTBUTENIBHBIX YHUCEN; YMETh MCIOJb30BaTh MPU3HAKU JIEIUMOCTH,
HAUMEHBIIMK OOIIMK JEeNUTeNlb W HauMeHblee oOIiee KpaTHoE,
anroput™ EBKiIMAa mpu pelieHuH 3aaad; 3HAKOMCTBO C pPa3IMYHBIMY|
MMO3UIITMOHHBIMHU CUCTEMAaMM CUHCIICHUA,

YMETb  ONEPUPOBATH MOHATUSAMU:  KOMIUIEKCHOE
CONPSDKCHHBbIE ~ KOMIUIEKCHBIE — 4MCla, MOAYJIb U
KOMIUICKCHOTO YHClIa, hopMa 3alMCH KOMIUICKCHBIX YUCEIT
(reomeTpuueckasi, TPUTOHOMETpUYECKass U anredpandeckas); yMeTb
IMPOHU3BOJUTH apI/I(bMeTI/I‘ICCKI/Ie I{CﬁCTBHﬂ C KOMIUJICKCHBIMH 4YHCJIaMU,
[IPUBOAUTH MPUMEPHI UCII0JIb30BAaHUSI KOMILIEKCHBIX YHUCEIT;
YyMETh  MOJEJIHUPOBATh  peajbHbIE  CHUTYalUH

MAaTCMAaTUKH; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U HX

YHUCJIO,
apryMeHT|

Ha  SI3BIKE
CHUCTEMBI 110 YCJIOBMIO 3aJa4M, HUCCIIENI0BaTh IOCTPOECHHBIE MOJEIHU C
MCII0JIb30BaHUEM allapara aareOpbl, HHTEPIPETUPOBATh MOJIYUEHHBIH
pe3ynbTaT; CTPOUTh  MATEMaTUYECKHE  MOJEIM €  ITOMOILBIO
FEOMETPUUYECKUX TOHATHI M BEIWYUH, PEIIATh CBS3aHHBIE C HHUMH
[IPAKTHUYECKUE 3aJa4d; COCTABJIATh BEPOSATHOCTHYIO MOJACIb W
WHTEPIPETUPOBATh IIOJIYYEHHBIA PE3YJIbTAT;, pEIaTh IPUKIIATHBIC
3aJaud  CpPEACTBAMM MAaTEMaTHYECKOro aHaiuu3a, B TOM YHCIE

COIIMAJIbHO-OKOHOMHWYCCKOI'O U (I)I/I3I/I‘IGCKOFO XapaKkTepa




OK 02 Hcnonp3oBaTh
COBpPEMEHHBIE CPEACTBA
MOUCKA, aHAJIHM3a U
UHTEpIIpETAIuU
uHpopMaLuu, 1
nH(pOPMAaLOHHBIE
TEXHOJIOTUH ISl BBIIOJTHEHHS
3a/1a4 npodeccuoHaATbHON
JeSATeIbHOCTH

YMEThb B3aUMOJIEHCTBOBAaTh C COLUAIBHBIMY
UHCTUTYTaMH B COOTBETCTBMM C HUX (QYHKUUAMH U
Ha3HAYECHHUEM;

CHIOCOOHOCTh ~ OLIEHMBAaTh  CUTYalMl0 U
[PUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACh HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
FOTOBHOCTb K TpYyHly, OCO3HAHHUE LIEHHOCTH|
MacTepcTBa, TPYI0I00UE;

FOTOBHOCTb K  AKTUBHOM  JI€ATEIbHOCTH]
TEXHOJIOTUYECKOM W COLMaIbHOM HAIpaBIEHHOCTH,
CIOCOOHOCTh ~ HMHMLIMHUPOBATH,  IUIAHUPOBATH U]
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;
[OJly4aTh HOBBIE 3HAHUSA, €0 HMHTEPIPETaLH,
npeoOpa3oBaHUI0 W NPUMEHEHMI0O B  Pa3IUYHBIX
y4eOHBIX CHUTyalusiX, B TOM 4HCIE HIpPHU CO3/IaHUY
y4EOHBIX U COLIMATIBbHBIX IIPOEKTOB;

BBISIBJIATh IPUYMHHO-CJIEJCTBEHHBIE CBS3M U
aKTyaJIM3UpoOBaTh 3a/ady, BBIJBUIAThb THMIIOTE3Y €6
pelIeHNs, HAaXOJIUTh apryMEHThl JUIsl J10Ka3aTebCTBA
CBOMX YTBEP)KIEHUH, 3a1aBaTh I1apaMETPbl U KPUTEPUH

PCIICHMA, - BJIAJCTH HaBBIKaMU IIOJIYUCHU
I/IHq)OpMaI_II/II/I nus3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOATCIIbHO OCYHICCTBJIATH IIOMCK, aHaJIn3,

CHUCTEMaTH3allul0 U HUHTEpHpeTalrio HHPOpPMaLUH
Pa3IUYHBIX BUJOB U (DOPM MpeICTaBICHMUS;

UCIOJIb30BaTh CpEACTBA HMH(OPMAIIMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTMM B  pELICHUH
KOIHUTHBHBIX, KOMMYHHMKATHUBHBIX u
OpraHU3aIMOHHBIX 33/1a4 C COOJI0JICHHEM TpeOOBaHUM
DPrOHOMHUKH, TEXHMKM  O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M AITHUECKUX HOPM,

HOpPM HH(OpPMAIMOHHONW 0€30MacHOCTH; BIIAJIETH
HaBBIKAMU PACIIO3HABAHUA U 3allUTHl MHPOPMALUH,

MH(OPMaLIMOHHON 06€30MaCHOCTH JINYHOCTU

yYMEThb ONEpUPOBaTh MOHATUSAMHU: paLMOHATIbHAA (QYHKLHS,
nokaszarenbHass (YHKUMS, CTeNeHHas (QYHKIMs, Jorapudmuyeckas
¢byHkuus, TpUroHOMeTpuueckue (GyHKIMH, OOpaTHbIe (YHKIIHMH]
YMEHUE CTPOMTh TIpadUKU M3Y4YEHHBIX (YHKIMHA, HCIOJIb30BATH
rpaduKu MPH U3YYEHHH MPOIIECCOB M 3aBHCUMOCTEH, NpU peIICHUH
3ajjad U3 ApPYrux y4eOHBIX MPEIMETOB M 33Jad U3 PEaJbHOM KU3HM;
BbIpa)KaTh (POPMYyJIaMH 3aBUCHMOCTH MEX/y BETHUNHAMH;

YMETh OIEPUPOBATH IMOHATUAMHU: TOXKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH ¥
HEpaBEHCTB, PABHOCUJIBHOCTb YPAaBHEHHUIl, HEPaBEHCTB U CHCTEM,
panyMoHaNbHbIE, HMPPALMOHAIBHBIC, IIOKA3aTENbHbIC, CTETICHHBIE,
norapupMUUEcKue, TPUTOHOMETPUUECKUE YpaBHEHMS, HEPABEHCTBA U
CHCTEMBI; YMEThb pelaTh YpaBHEHHS, HEPABEHCTBA M CHUCTEMBI ¢
[OMOILBIO pPa3IMYHBIX MPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA M
CHCTEMBI C MapaMeTpOM; NPUMEHATh YpPAaBHEHHS, HEPaBEHCTBA, WX
CUCTEMBI JJIsl pellieHUs] MaTeMaTHUeCKUX 3a]ad M 3a]a4 U3 pa3iuyHbIX
o0JacTeil HayKu U peaabHOU KU3HU;

YMETh CBOOOJHO  ONEPUPOBATh TOHSATHSAMH: JIBIXKCHHE,
napajuieNIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTU M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoA0OUs, NOAOOHBIE (UTYPBI; YMETh
pacrio3HaBaTh paBHBIE M MOAOOHBIE (PHUTYPHI, B TOM YHCJE B MPUPOJIE,
HCKYCCTBE, AapXMTEKType; yMEThb HCIOIb30BaTh TI'€OMETPUUYECKUE
OTHOILIEHHSI, HAXOJUTh TE€OMETPUYECKHE BEIWYHMHBI (JUIMHA, Yo,
10111ab, 00bEM) IPU PELICHNUH 3a/1a4 U3 APYrUX Y4eOHbIX MPEIMETOB
Y U3 PeaIbHOM KU3HU




OK 03 IlmanupoBaTh u
pealn30BBIBATH COOCTBEHHOE
npodeccuoHabHOE U
JIMYHOCTHOE Pa3BUTHE,
HPEANPUHUMATEIBCKYIO
JESATEIILHOCTD B
npodeccuoHaIbHOH cdepe,
UCII0JIb30BATh 3HAHUS T10
(uHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

- TOTOBHOCTH K CAMOBBIPAXXCHUIO B PAa3HbBIX BHAX

HCKYCCTBa, CTPEMIICHHE  MpOSBIATH  KayecTBa
TBOPYECKOM JINUHOCTH;
- UMETh  UHTEpeC K pa3du4HbIM  cdepam

npodeCCHOHATIBHOMN JeSITeTbHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBIM  BBIOOp  Oyaymei  mpodeccuun ¥
pea30BBIBATh COOCTBEHHBIC JKM3HEHHBIC ILJIaHbL;
FOTOBHOCTh W  CIIOCOOHOCTh K OOpa3oBaHUIO W
caM000pa30BaHUIO HA MPOTSHKCHUN BCEH JKHU3HH,
AHATM3UPOBATh TIOJYYCHHBIC B XOJC PEIICHUS
3aa4il  pe3yibTaThl, KPUTHYSCKA OICHUBATh WX
TOCTOBEPHOCTh, POTHO3MPOBATh U3MEHEHHUE B HOBBIX

YCIIOBUSIX;
- CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS
npoOiieMbl € y4eTOM  HUMEIOUIUXCA  PECYpPCOB,

COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOYTEHHIA;

- YMETh OILICHHBaTh PHUCKH U CBOEBPEMEHHO
MPUHUMATh  PEHICHUST 10 WX  CHIKEHUIO;
chopMUpOBaTh TpHU3HABaTh CBOE IMPaBO M TPaBO

MPYTUX JIF0JIeH Ha OLTHOKH.

“IMpOM3BEACHME BEKTOpA Ha YMCJIO; HAXOJUThH C IOMOIIBIO M3YYCHHBIX

YMETb OIIepUPOBATH HOHATHAMHU: panmoHabHbIE
UppalOHANIbHbIe, IOKa3aTeJbHbIC, CTEICHHBIC, JOrapu(pMHUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHUS M HEPABEHCTBA, NX CUCTEMBI;

- yYMETh ONEPHPOBATh IMOHATHSAMHU: MHOTOTPAHHHK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapajienenure]], npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpAlLICHUsS, LWIMHAP, KOHYC, map, cdepa, cedeHus
¢burypel BpalieHus, IUIOCKOCTh, Kacaromascs cdepbl, IHINHApa,
KOHyCa, IUIOIIAJb IIOBEPXHOCTH NHPAMHUIbI, NPU3MBI, KOHYCA,
WIMHApA, IUIOIAAb cdepel, o00beM Kyba, HPSIMOYTOJBHOT(
napajulelenuneaa, MUpaMyIbl, TPH3MbI, LWIMHIPA, KOHYyca, IIapa;
YMEHHE H300pakaTh MHOTOTPAHHUKHA WM TIOBEPXHOCTH BPAICHHS, HX
CeYCHUS OT PYKH, C I[OMOLIbIO UEPTESKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX ~ CPEICTB; yMETh  pAaclO3HAaBaTh CHMMETPHUIO B
POCTPAaHCTBE; YMETh PAacO3HABATh MPaBHIbHBIE MHOTOIPAaHHUKU;
YMETh OIEPUPOBATh MOHATHSAMHU: MPSIMOYTOJbHAs CUCTEMQ
KOOp/AWHAT, KOOPJAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TPOU3BE/ICHHE, YTOJ MEXAYy BEKTOPaMH, CyMMa BEKTOPOB,




dbopMyn KOOpIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHHUE MEXIY IBYMS
TOYKAMH,

- YMEThb ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad, nepeBo,
UK, Tpad Ha MJIOCKOCTHU; YMEHHE 3a/laBaTh M OINUCHIBaTh Ipadbl
Pa3IMYHBIME CTIOCO0AMHU; MCTIOIB30BATh IPabl MPH PEIICHUH 331a4;

- yMeTb CBOOOJHO ONEpUPOBATh TMOHATUSMHU: COYETAHHUE,
[epecTaHOBKA, YHUCJIO COYETAHUN, YHUCIO MEPEeCTaHOBOK; OWHOM
HpioTOHA; yMETh MPUMEHATh KOMOWHATOPHBIE (aKThl U PACCYKICHHUS
TSI pEIICHUs 33124,

- YMETb HaXOJUTb BEPOATHOCTH COOBITHI C HCIHOJIB30BaHUEM
rpadMuecKuX METOJOB; IMPHUMEHATh IS peImeHus 3aaad (popMyIibl
CIOXKEHHSI M  yYMHOXEHHS  BeposSTHOCTEH, (QopMynay  MOJHOMA
BeposTHOCTH, (opmyny bepHymm, koMOuWHaTopHbIe (AKTHl ¥
dbopMyIbl; OIIEHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; yMETH
ONEpPHPOBATh TOHATHSAMU: CIy4dailHas BEIMYMHA, pPacIpeeIeHUg
BEPOATHOCTEH, MAaTEMaTUYECKOE OKUIaHHE, JUCIIEPCHS U CTaHJAPTHOE
OTKJIOHGHHE CIYYallHOW BEIMYUHBI, (QYHKIUH paclpeneieHuss ¥
[IOTHOCTH  PAaBHOMEPHOIO,  TOKAa3aTEJbHOTO UM HOPMAaJIbHOTQ
pacripesieieHuii;  yMEThb  HCIHOJB30BaTh  CBOWCTBA  HM3YYECHHBIX
pacripesieleHuil Ul peleHus 3a/1a4; 3HAaKOMCTBO C HOHATHSIMM: 3aKOH
OONBIINX YHUCEN, METOABl BBIOOPOYHBIX HCCIIEOBAHUH; YMETH
MPUBOJIUTL TMPUMEPHI TPOSIBICHUS 3aKOHA OONBIIUX YHCEN B
[IPUPOJTHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMETh CBOOOIHO ONEPUPOBATh MOHATHUSAMH: IUIOMAAL (PUTYDEI,
00beM GUTYpHI, BEIMUYUHA YT, PACCTOSHUE OT TOYKHU JI0 TIJIOCKOCTH,
pacCcTOSIHUE MEXAY TPSMBIMH, PAacCTOSHHUE MEXAY IJIOCKOCTIMHU,
TUIOIIAAb CEpHl, IIOMAlb MTOBEPXHOCTH MTHPAMHU/IBI, IPU3MbI, KOHYCA,
HWIMHIpa, o00BeM KyOa, MNPSAMOYrojbHOTO  Mapajlielenumnena,
MUPAMUJIBI, TPU3MBI, IMIMHIpPA, KOHYyca, IIapa; YMEHUE HaXOIUThH
OTHOILIEHHE 00BEMOB MOJI0O0OHBIX (PUTryp




OK 04 3ddextuHO
B3aWMO/ICHICTBOBATHh U
paboTaTh B KOJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTD MIPOTHBOCTOATH HJICOJIOTHH
DKCTPEMH3MA, HaIlMOHAJIU3Ma, kceHodooumu,
NUCKPUMHHAIIMM 10  COLMAIbHBIM, PEIUTHO3HBIM,
PAcOBBIM, HAIIMOHAJILHBIM TIPU3HAKAM;

- chopmMHpOBaTh
ATUYECKOTO MOBEICHHS;
- FOTOBHOCTb K TpYAY,
MacTepCTBa, TPYI0JII00HE;

- CTaBUTh NpPOOJIEMbl U 3a/a4H, JOMYyCKAaroIlue
albTepHATUBHBIC PELICHUS;

- BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIIECHUS U
B3aMMO/ICIICTBUS;

--apr'yMEHTHUPOBAaHHO BECTU JTUAJIOT, YMETh CMsSI4aTh
KOH(JTMKTHBIC CUTYaIUH;

- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY]

HPaBCTBCHHOC CO3HaHHC,

OCO3HaHHUE NLEHHOCTH

3pC€HUsA C  HCIOJb30BAHUCM  A3BIKOBBIX  CPCACTB;
COBMCCTHAaA ACATCIBHOCTD:
- INOHUMATb W HUCIOJB30BATH MHNPCUMYIICCTBA

KOMaHJAHOW M WHAWBUAYalbHON paboThl; - BBHIOMPATH
TEMaTUKy U METOJIbl COBMECTHBIX JIEUCTBHUI C y4eTOM|
OOIINX MHTEPECOB M BO3MOXKHOCTEW KaXKIIOTO 4JICHA
KOJUIEKTHBA; - KOOPJIMHUPOBATH U BBIIOJIHATH padOTy B

YCIIOBUSX peanbpHOro, BUPTYaJILHOTO Y
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;
- chopMHpOBaThH CaMOKOHTpOJIb, YMETH

NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHUE,
CIOCOOHOCTh ~ aJIallTUPOBAThCSI K  3MOIMOHAJIbHBIM
W3MEHEHHUSM U TMPOSIBISITh TMOKOCTh, ObITh OTKPBITHIM
HOBOMY;

- copMHpOBaTh COLIMAJIbHBIE HaBBIKN,|
BKJTIOYAIOIIME CIIOCOOHOCTh BBICTPAMBATh OTHOILICHUS C
NPYTMMU JIIOJbMHU, 3a00THTHCS, MPOSBIATH UHTEPEC U
paspemiate KOH(IUKTHL, - cHOpMUPOBATH NPHUHSITHIE
MOTHBBI U ApIYMEHTBI JPYTUX JIFOJIeH TpU aHAIIN3e

- pe3yJIbTaTOB J1€ATEIbHOCTH

YMETb ONEpUPOBATh MOHATHAMH: CIy4ailHBIH  ONBIT W
ClIy4ailHO€ COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITUS; YMETH
BBIYUCIISITH BEPOSITHOCTH C MCIIOJIB30BAaHHEM TIpaQUUECKUX METOOB]
OPUMEHSTh (OPMYJIbl CIOKEHHUS U YMHOXKEHHUS BEPOATHOCTEM,
KOMOMHATOpHBIE (akThl U (HOPMYIBI MIPU PELICHUU 3a]1a4; OLCHHBATH
BEPOATHOCTH pealbHBIX COOBITUH; 3HAKOMCTBO CO CIy4YailHBIMU]
BEIMYMHAMHU; YMEHHME TPUBOJIUTH IPHUMEPHI MPOSBICHUS 3aKOHA
OO0JIBIIKX YUCEI B TPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHSATHUSMU: CTEMEHb C IEJIBIM
mokaszarejieM, KOpPEHb  HATypajJbHOM  CTENEeHH, CTENeHb ¢
paloHaJIbHBIM  TOKa3aTelleM, CTeNeHb C  JeHCTBUTENbHBIM
(BellleCTBEHHBIM) IOKa3aTesieM, JiorapudmM uucia, CUHYC, KOCUHYC U
TaHT€HC MTPOU3BOJIBLHOTO YUCIIA;

yMeTh CBOOOJHO ONEpUPOBaTH TMOHATHSIMH: TpaduK QYHKIUH,
oOpaTHast (YHKIMS, KOMIO3ULUS (QYHKIMHA, JUHEHHas QyHKIN,
KBaJpaTU4Hasi (QyHKIUS, CTeTeHHass (YHKIHS C LENbIM MOKa3aTeseM,
TpUTOHOMETpHYecKre (yHKUIMU, OOpaTHbIE TPUTOHOMETPUUYECKHE
¢byHKIMM, TIOKa3aTenbHas u Jorapudmudeckas QYHKIWU; YMETH
cTpouth Tpaduku (pyHKUUHA, BBIIOIHATH MpeoOpa3zoBaHUs TpadUKOB
byHKIIHI;

yMETh HCHOJb30BaTh Trpaduku QYHKUMH Ui HU3Y4eHUs
MPOIIECCOB M 3aBUCHUMOCTEN IMPU pEIIeHUM 3a/1a4 U3 APYIUX y4eOHBIX|
IPEIMETOB U U3 PEabHOM KHU3HH; BEIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMH;

- CBOOOJTHO OMEpUpPOBAaTh IMOHATUAMHU: YETHOCTh (YHKIHUH,
NEPUOTMIHOCTD (PYHKIUH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GbyHKLNH, 3KCTpeMyM (YHKLMHU, HanOOJIblee 1 HaMMEHbIIIee 3HaUeHNUs]
(GYHKINY Ha IPOMEKYTKE; YMETh MPOBOIUTH UCCIIEI0BaHUE (DYHKITHH;
- yMETh HWCIOJb30BaTh CBOWCTBA W Tpaduku GYHKIHA JIs]
pelieHusl ypaBHEHW, HEPaBEHCTB M 3aJad C [apaMeTpamu;
n300pakaTb Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pEIICHHH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;
YMETh CBOOO/IHO ONEPUPOBATH MOHATUSAMH: TOUKA, MPsAMasi, NIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMH YroJl, JBYI'PAaHHBIA yTrOJI,
TPEXTPaHHbIA yroJj, MepeceKaroIuecs, napamielbHble 1
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CKPEIUBAIOIINECS TIPSMBbIC, MApAIUICTbHOCTh M MEPICHIUKYISIPHOCTH)
NPSIMBIX U IJIOCKOCTEH, YTOJ MEXIY MPSMBIMH, YTOJI MEKIY MPSIMOH U
TUIOCKOCTBIO, YIoJ MEXIY IUIOCKOCTSMH; YMEHHE HCIIONIb30BaTh IpY
pelIeHHH 33a7a9 U3y4eHHbIC (DAKThl U TEOPEMBI IJITAHUMETPUH; YMCHHE
OIICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE;, YMETH
OIEPUPOBATH TOHATHAMHU: MHOTOTPAHHUK, CEYCHHUE MHOTOIPAaHHHKA,
NPaBWIBHBIM ~ MHOTOTPpAaHHUK, TpH3Ma, NOupamuaa, ¢urypa u
MOBEPXHOCTh BpAIICHUS, IWIUHIAP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEUCHUS KOHYCa W IWIMHJpPA, MapajulelbHbIE OCH WY
OCHOBAHMIO, CEYEHHWE Imapa, IUIOCKOCTh, Kacaromascs cdepsl,
MWIMHIPA, KOHYCa, YMEHHE CTPOUTh CEUECHHUE MHOTOTPAHHHKA,
n300pakaTh MHOTOTPaHHHUKH, (DUTYPHI U MOBEPXHOCTH BPAIICHHS, HX|
CCYCHHUS, B TOM YHCJIE C IMOMOIIBIO DJICKTPOHHBIX CPEIICTB; YMCHHC
NPUMEHSTh CBOWMCTBA TI'COMETPUYECKUX (UTyp, CaMOCTOSTEIHHO
GbopMyIMpOBaTh  OMpEACICHUS HW3y4aeMbIX (QUTYyp, BBIIBHTaTh
THIIOTE3bl O CBOWCTBAX M TIPU3HAKAX T'€OMETPUYECKHX (uryp,
00OCHOBBIBATh ~ WJIM  ONpPOBEpraTh  WX; YMCHHE  IPOBOJHTH
KjIaccu(uKanuo GUryp Mo pa3iuvHbIM MPH3HAKAM, BBIIOJIHATH
HEOOXOIMMBIC JIOTIOJIHUTEIbHBIE TOCTPOCHUS
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OK 05 OcymiecTBasiTh
YCTHYIO Y IIUCbMEHHYIO
KOMMYHUKAIIUIO HA
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eToOM 0COOeHHOCTEH
COLMAJILHOI'O U KYJIETYPHOTO
KOHTEKCTa

- IIPUHSATH TpaZuLMOHHBIE
o0111e4YenoBeyecKue T'YMaHUCTHYECKHE
JIEMOKpPAaTUYECKHAE LIEHHOCTH;
COBEPUICHCTBOBATH SI3BIKOBYIO U YUTATEILCKYHO
KYJIbTypy KaK CpeICTBAa B3aUMOJCHCTBUS MEXNY|
JIIOIbMU U II03HAHUS MUDPA;
- OCO3HaThb LIEHHOCTU HAy4yHOH JEATEIbHOCTH,
FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO y
MCCIIEIOBATEIILCKYIO ACATEIbHOCTD
WHIWBHUIYAJIBHO U B IPYIIIIE;
- BHOCUTb  KOPPEKTHBBI B  JICITEIBHOCTD,
OLICHUBATh  COOTBETCTBHUE  PE3YJIBTATOB  LIEIISM,
OLICHUBATh PUCKU IOCIIEACTBUN AESITEIBHOCTH;
- BJIa/IETh HAaBbIKAMU Yy4€OHO-HCCIIE10BATENIbCKON
U TNPOCKTHON JEATEIbHOCTH, HAaBBIKAMU Ppa3pELICHHUS]

HaIlMOHAJIbHBIC,
141

mpo0Jem;

- CO3/1aBaTh TEKCTHl B Pa3IUYHBIX (popmaTtax ¢
Y4eTOM  Ha3HaueHus: MHPopMamuu U  LEJNEBOH
ayJUTOPHUH, BbIOMpast ONTUMAITLHYIO bopmy]
MPCACTAaBJICHUA U BU3yalIM3alllu,

- BJIa/IETh HaBbIKAMHU MO3HABATEIbHON pediexcuy]

KaK  OCO3HAHMS  COBEpIIAEMBIX  JECUCTBUM W
MBICJIIMTCIIBbHBIX mponeccos, nux PE3YyIbTAaTOB H
OCHOBAaHUM

- yYMETb ONEpUPOBaTh MOHATUSAMHU. CpeaHee apu(pMETHUYECKOE,
Me/nnaHa, HanOosbllee ¥ HaUMEHbIlee 3HAYeHUs, pa3Max, JUCIepCHs,
CTaHAApPTHOE OTKJIOHEHUE UHUCIOBOrO HaOOpa; YMEHUE W3BIICKATb,
MHTEPIPETUPOBATh MH(POPMALIMIO, NPEJCTABICHHYIO B TaOJIMLAX, HA
muarpaMmax, rpaukax, OTpakarollyto CBOMCTBA pealIbHBIX MPOIECCOB
U SBJICHUH; MPEICTaBIATh HH(POPMALMIO C IOMOLIbI TabIUL M
MarpaMM; HCCIEA0BaThb CTATUCTUYECKHE JAHHBIE, B TOM YHUCIE O
[PUMEHEHHEM I'papUUECKUX METO/I0B U JIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEPUPOBATh IOHATUSAMU: TOYKA, MpsAMas, IJIOCKOCTH,
[IPOCTPAHCTBO, JBYI'PAHHBIA Yroj, CKpPELIUMBAIOIIMECS IIPSMBIE,
[apaJUIEIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX U IIJIOCKOCTEH, yroJl
MEXIY NPSAMBIMH, YIOJ MEXAY NPSAMON M INIOCKOCTBIO, YIOJ MEXNY|
[JIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU [0 INIOCKOCTH, PACCTOSIHUE MEKIY|
[IPSIMBIMH, PACCTOSTHUE MEKY IIJIOCKOCTSIMU;
- YMEThb UCIIOJIb30BaTh IPU PEIICHUM 33/1a4 U3yueHHbIE (DaKThl U
TEOpeMbl IUIAHUMETPUH; YMEHHUE OLIEHHBAaTh pa3Mepbl OOBEKTOB
OKPYXKAKOIIEro MUpa;
- yMETb  CBOOOAHO  OIEPUPOBATH cpenHee
apudmeTHyecKoe, MeauaHa, HauOoJblllee U HaUMEHbLIEe 3HAuCHMs,
JUIsL  ONUCaHUs
YUCJIOBBIX JIAHHBIX; YMETh HCCIIEN0BATh CTATHCTHUYECKHUE JAHHBIC, B
TOM 4YMCJ€ C INPUMEHEHHEM TIpaHuuecKuX METOAOB M 3JIEKTPOHHBIX
CpeICTB; TpaHUUECcKH UCCIIe0BAaTh COBMECTHBIE HAONIOJIEHUS C
[TOMOIIBIO THArpaMM pacCeUBaHUs U JINHEWHON PErpeccuun

IIOHATHUSAMMU.

pasMax, AUCIECpCUs, CTAHJAPTHOC OTKJIOHCHUC
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OK 06 ITposiBnsiTh
Ipax/aaHCKO-
NaTPUOTUYECKYIO TO3HIIUIO,
JI€MOHCTPHPOBATH
OCO3HaHHOE MOBEJCHHE Ha
OCHOBE TPAJUIIMOHHBIX
00I1IeYeTIOBEYECKIX
LIEHHOCTEH, B TOM YHCJIE C
Y4ETOM T'apMOHHU3AIUH
MEKHAITMOHAIBHBIX U
MEXKPETUTHO3HBIX
OTHOILUEHUM, IPUMEHATh
CTaHIapTHI
AHTHUKOPPYIIIUOHHOTO
MIOBEICHUS

- TOTOBHOCTb K  aKTMBHOW  JCSTEIBHOCTH
TEXHOJOTMYECKOM U COLMAJIbHONM HAIPABIECHHOCTH,
CIIOCOOHOCThP ~ MHMIMMpOBAaTh,  IJIAHUPOBaTh U
CaMOCTOSATEINIHO BBIIIOJIHATH TAKYIO JACATCIBHOCTD;
IUIAHUPOBAaTb M OCYIIECTBIATH JEHUCTBUA B

OKpYKalOIlleW Ccpeleé Ha OCHOBE 3HAaHMS Lelel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;
- CaMOCTOSITENILHO OCYILECTBIIATh

MO3HABATEIIBHYIO JIEATEIHHOCTD, BBISBISATH MPOOJIEMEI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B

00pa3oBaTeIbHON  NIEATENIBHOCTH W KU3HCHHBIX|
CUTYAIIHsX;
- CIoco0CTBOBATH (hopMupOBaHUIO 7|

MPOSIBJICHUIO IIMPOKOW 3pYIUILMU B pa3HbIX 00JIACTAX|
3HAHUU, TOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbIN
U KYJIbTYPHBI ypOBEHb; - c(HOpMHpPOBATh, pPa3BUBATH
CIIOCOOHOCTh IOHMMAaThb MHP C MO3ULUU JPYroro
4EeJI0BEKa

YMETh pellaTh TEKCTOBBIE 3a/la4l Pa3HbIX THIIOB (B TOM YHUCIIE
Ha NPOLEHTHl, JOJM W YaCTH, Ha JBUXKEHUE, DPAOOTy, CTOMMOCTH
TOBApOB M yCIYT, HAJIOTH, 337a4dl U3 O0JIACTH YIPABICHUS JIMYHBIMH U
ceMEHHbIMU (UHAHCAMHU); COCTABIIATh BBIPAXKEHUS, YPAaBHEHUS,
HEpaBEHCTBA M HMX CHUCTEMBl 110 YCJIOBHIO 3aJa4H, HCCIEI0BaThH
[OJIy4EHHOE PELICHUE U OLIEHUBATh IIPABIONOA0OHOCTb PE3Y/IbTATOB; -
- YMETb OIIEpUPOBaTh MOHATUSAMHU: OIpEJeIEHUE, aKCHOMa, TeopeMa,
CJIEZICTBHE, CBOMCTBO, TIPU3HAK, JIOKA3aTEILCTBO, PAaBHOCUJIBHBI
(bopMyITUPOBKH; yMETh dhopmyaupoBaTh oOpaTHOE 7
[POTHBOIOJIOXKHOE  yTBEPXKIACHHE,  NPUBOAUTH  HPUMEPHl |
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUU]
MPOBOJUTH JOKa3aTeNbHbIE pPACCYKACHUS TPU peleHHH 3ajad,
OLIEHUBATh JIOTMUYECKYIO IPABUIIBHOCTh PACCYXKACHUH;
YMETh CBOOOJHO ONEPUPOBATH TMOHSATHAMHU: TIOCIEAOBATEILHOCTH,
apupMeTHyeckas ~ MPOrpeccus,  reoMeTpudeckas  IMPOrpeccus,
OeCKOHEYHO yObIBarol[ass TE€OMETpUYECKass IpOrpeccusi; yMeETh
3ajjaBaTh  IIOCJIEJOBATEIbHOCTH, B TOM 4YHMCI€ C  IOMOILBIO
PEKYpPPEHTHBIX (OpMYT;
- - yMeTb BbIOMpATh NOAXOMALIMH METOA MAJs pelleHHs 3a]auu;
MOHMMAaHUE 3HAYUMOCTH MATEMAaTHKH B W3YyYEHHH TPHPOJIHBIX ¥
OOIIECTBEHHBIX  MPOIECCOB |
[pOSIBJICHUE 3aKOHOB MaTeMaTHKH B MCKYCCTBE, YMEThb IPUBOJUTH
[IPUMEPBl MAaTEMAaTUYECKUX OTKPBITMM POCCHMCKOM M MHUPOBOM

SABJICHUM; YMETh PpACIIO3HABaTH

MaTeMaTH4YeCKOMH HAayKH
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OK 07 CopeiicTtBOoBaTh
COXPaHEHHIO OKPYKaIoIIeH
Cpenbl, pecypcocOepekeHHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHITUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyalUsAX

HE TNPUHUMATh JCHCTBUS, MPHUHOCALINE BpEJ]
OKpYKarollel Cpee;

- YyMETh  IMPOTHO3UPOBATH  HEOJIArONPHUATHBIC
DKOJIOTUYECKHE  TOCJCACTBUS  MPEIIPUHUMAEMBIX
neicTBUi,
Mpea0TBpaIiaTh ux;

PaCIIMPUTh  OMBIT JCSITCIBHOCTH

HKOJIOTMYECKOM HaIlpaBJIEHHOCTH;
pa3palaTpiBaTh IUIAaH PELIEHHUs] MPOOJIEMBI

YUCTOM aHaJinu3a HNMCIOIINXCs MaTCpHraJIbHBIX n
HEMaTepHUaIbHBIX PECYypPCOB;

- OCYIIECTBIIATL  IC/ICHANPABICHHBIA  MMOMCK|”
HepeHoca  CpelACTB M CIOCOOOB  JICHCTBUS B

npodhecCHOHANBHYIO CPeNy;

YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYI0 00JaCTH KUZHEIEATEIILHOCTH;
npeiaraTh HOBBIE MPOEKTHI, OIEHUBATh UJICU C
MO3UIMM HOBU3HBI, OPUTMHAJIHHOCTH, MPAKTUYECKON
3HAYMMOCTH;

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTH

KOPPCKTHUBBI B ACATCIIbHOCTh, ONCHNUBATL COOTBCTCTBUC
PC3YJIbTATOB L CJISAM.

YMETh ONEepUPOBaTh MOHATUSIMH: (YHKIUS, HENpepbIBHAS
byHKIMSA, TPOM3BOJHAs, IepBooOpa3Hasi, OMPEICNICHHBIM HHTErpal;
YMETh HaXOJUTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIUN, HCIIONB3YS
CIpaBOYHBbIE MaTE€pHaNbl; MCCIEAOBAaTh B MPOCTEHUIIUX CIydasx
(GYHKIIMM HA MOHOTOHHOCThH, HAXOJUTh HAMOONIBIINE U HAMMEHBIIUEG
3HaueHus  (QyHKOUH;  CTPOUTh  rpauKM  MHOTOWIEHOB ¢
UCIIOJIb30BaHUEM ammapaTa MaTeMaTU4YeCKOro AaHajau3a; HPUMEHSTH
MIPOM3BOJHYIO MIPU PELIECHUU 3a/1ay Ha JIBXKEHUE; pPeIlaTh MPaKTHKOA
OpUEHTUPOBAHHBIC 3a7a4d HAa HAWOOJBINNEC U HAUMEHBIINE 3HAYCHUS,)
Ha

HAXO0XJICHUE MyTH, CKOPOCTU U YCKOPEHHUS,

YMETh ONEPUPOBATH MOHATUSMU: JIBH)XCHHE B TMPOCTPAHCTBE,
nogo0HbIe (UTYpBl B TPOCTPAHCTBE; WCIIONB30BATh OTHOIICHHE
ionaiel moBepxHocTed 1 00beMOB MOJOOHBIX (DUTYp MPU PEIICHUY]
3ajauy;

- yYMeTb BBIUUCIIATH TI'EOMETPUYECKHUE BEIMYUHBI (UIMHA, YroJ,
IUI0I1Aab, 00BbEM, TUIONIA/(b TOBEPXHOCTH),

UCMOJb3Ys U3yYeHHbIE (POPMYJIIbI U METO/IBI;

- YMETh ONEpPUPOBATH MOHATUSMH: HEMPEPHIBHOCTh (YHKIUH,

acCUMITOTHl Tpaduka (yHKIMH, TepBas U BTOpas IPOU3BOIHAs
(GyHKLINH, TEeOMETpUYEeCKMH U (PU3MUECKUIl CMBICT MPOU3BOIHOM,
nepBooOpasHas, ONpeAeIeHHbI HHTETpall; yMETh HAXOUTh
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acUMINTOTHl rpaduka (YHKIHUH; YMEHHUE BBIYHUCIATH IMPOU3BOIHBIC
CYMMBI, ITPOU3BEICHUS, YACTHOTO U KOMIIO3UIUKN (PYHKIUH, HAXOJUTH
ypaBHEHHE KacaTelbHOH K rpaduky QyHKINHU;

- YMETb  HUCIOJB30BaTh IPOU3BOAHYK JUISL  HCCIIEIOBaHUS
GyHKUMH, UIST HAXOXKICHHUS HAWIYYIIEro PeHIeHUs B MPUKIATHBIX, B
TOM 4YHCJE COLMAIBbHO-3KOHOMHYECKHUX U (HU3UUECKUX 3ajayax, A
ONpEENICHUsI CKOPOCTH U YCKOPEHMSI; HaXOIUTh IUIOIAAN U OOBEMB]
¢buryp ¢ NoMouIbI0 UHTErpana; IPUBOAUTE IPUMEPHl MATEMATUYECKOTO
MOJICIIMPOBAHUS C TIOMOLIBIO T (HEepeHINATBHBIX YPAaBHEHHIA;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMHU: NPSMOYTOJIbHAS
cUcTeMa KOOpJAMHAT, BEKTOP, KOOPJAMHATBI TOYKH, KOOPJIUHATBH]
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEIEHHE BEKTOpa Ha YHUCIIO,
pas3yIoKeHUE BEKTOpa N0 0a3uCy, CKAISIPHOE IPOU3BEIECHUE, BEKTOPHOE
[IPOU3BE/ICHUE, YroJl MEXJIy BEKTOpaMH; YMEHHUE MCIIOIb30BaTh
BEKTOPHBIH M KOOPAMHATHBIA METOJ JJsl pEIIeHHs] FeOMEeTPUYECKUX
3ajay U 3a7a4 JPYrux y4eOHBIX MPEIMETOB; ONEPUPOBATh NOHATUSIMM:
MaTpuna 2x2 u 3x3, onpeneauTeslb MaTpULbl, TEOMETPUUECKUN CMBICI]
OIpEEIUTENs
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIATIINHBI

OVYIL.03.Y MATEMATHUKA

2.1. Oobem yueonoro npeamera OYIL.03.Y MaremaTuka u BUAbI y4eOHOI padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMbl Y4eOHOM AU CHUTITTHHBI 293
OCHOBHOE CO/Iep:KaHue 192
BT. U..

TEOPETHYCCKHUE 3aHATHS 112
MPAKTUYECKHUE 3aHATUS 80
npogeccCHOHATBLHO OPHEHTHPOBAHHbIE 3aHATHS 32
BT. U..

MPaKTUYECKHE 3aHATUS 32
caMoCTosITe/IbHAsA padoTa 65
IIpomeskyTouHasi aTTecTanus (IK3aMeH 2 ceMecTp) 4




2.2 TemaTnyeckuii IJIaH U coJep:kaHue YUeOHOI U CUNIIIMHBI

O0bem, akaj.

4/ B TOM
qgucIe Koabl koMIieTeH Ui,
HaumenoBanu
e pasielIon u Coneprxanue yueGHOro Mmatepuasa u (popMbl OPraHu3aANNH 1esITETbHOCTH B (hopme ¢popmupoBanuio
Tem o0yvyarumuxcst NPaKTHIECKO KOTOPBIX CIIOCOOCTBYET
i 3JIeMEeHT MPOrpaMMbl
NOATOTOBKH,
aKaj. 4
1 2 3 4
BBeaenne 2
Martematuka B HayKe, TEXHUKE, OSKOHOMHKE, HWH()OPMAIMOHHBIX TEXHOJOTHSIX H 2 OK 1, OK 2, OK 3, OK 4,
BBenenue MPAKTUYECKOU J1eaTeIbHOCTH. Llenu u 3agaun u3ydyeHuss MaTeMaTUKU IIPU OCBOCHUH OK 5, OK 6, OK 7
npodeccuii CITIO u cneunansHocreit CIIO.
Pa3zpmen 1. IloBTOpEHUE Kypca MATEMATHKHU OCHOBHOM HIKOJIbI 8
Coaep:xanue yue0HOro MaTepuaJia 8 OK 1, OK 2, OK 3, OK 4,
JlekiinoHHoe 3aHsITHE. 2 OK 5, OK 6, OK 7
1. YUncna v BeruncieHus. BeipaskeHus u mpeoOpazoBaHus
IpakTHYecKoe 3aHsATHE. 4
Tema 1.1 1. JleiicTBus HaJ MOJIOKUTEIBLHBIMU U OTPUIIATEILHBIMH YUCIIaMU, OOBIKHOBEHHBIMHU U
Yucna u JECSITUUHBIMH Ipo0sMu. JIelcTBHsI co cTeneHIMU, GOPMYIbI COKPAIIEHHOTO YMHOKEHUSI.
BbIYMCJIeHMA. | 2. Beruucnenus u npeoOpa3oBanusi. Y paBHEHHs U HEPABEHCTBA.
Boipaskenus IIpodeccuonaibHO-OpHEeHTHPOBAHHOE COAEPKAHNE 2
npeoOpa3oBan | 1. IIpakTuko-OopueHTUPOBAHHBIE 3aJaud B Kypce TE€OMETpUM Ha IUIOCKOCTH. [IpocTbie
usi MIPOIICHTHI, Pa3HbIC CITOCOOBI UX BBIYKCICHUsS. CIIOXKHBIC TPOIICHTHI. Pemenne 3amaq
po¢eCCUOHAIBPHOTO XapaKTepa
Paznen 2. 2. Aareopa 36
Conep:xanue y4eOHOIro MaTepuasa 4 OK1,0K 2, 0K 3, OK 4,
Tema 2.1. JlekunoHHOE 3aHSITHE. 2 OK'5, 0K 6, OK 7
Pasurne 1. ensie u parmoHanbHbIe Yrcia. JeficTBuTeNnbHbIE yncia. KoMmriekcHble unca.
HNOHATUSA O | [[puOIMIKEHHBIE BHIYUCIICHUS.
Huncae IpakTHYecKoe 3aHsATHE. 2

1. ApI/I(I)MCTI/ILICCKI/IC JEeHUCTBUS Han qucCiIaMH, HaXO0XICHHEC HpI/I6J'II/I)KeHHLIX 3HAYEHUH
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BEeJIMYMH W TOTPENIHOCTEH BBIYMCICHUI (a0CONMIOTHOW W OTHOCHTENBHOW), CpaBHEHHUE

YHCJIOBBIX BLIpEI)KCHHfI.

Tema 2.2.
Kopuu un
CTENeHu

Conep:kaHue y4eOHOT0 MaTepuaJia

20

JleKUMOHHBbIE 3aAHATHS.

KopHu u crenenn.

1. KopHu HaTypalbHON CTeNeHU M3 yHuclia U UX cBoicTBa. CTemeHW C palloHaIbHBIMU
MOKa3aTelIsIMH, UX CBOMCTBA.

2. CremnieHu Cc JEHUCTBUTEILHBIME TTOKa3aTesiMu. CBOWCTBA CTETICHH C JICHCTBUTEIIBHBIM
MOKa3aTeseM.

IIpeoOpa3oBanme ajredpanvecknx BbIPaKeHU .

3. Omnpenenenue mnokazaTelbHON (QyHkuuu. Vcmonb3oBaHMe €€ CBONCTB MpU PELICHUH
ypaBHeHUM U HepaBeHCTB. [IpeoOpa3zoBaHue palMOHAIbHBIX, UPPALMOHAIBHBIX, CTEIEHHBIX,
[MOKA3aTEbHBIX BBIPAKEHUM.

IlpakTH4yeckue 3aHATHSA

1. Beruucnenue u cpaBHeHUE KOpHEN. BhInoHeHne pacueToB ¢ paJuKaIaMH.

2. HaxoxxieHre 3Ha4eHu# cTeneHel ¢ palMoHanbHbIMU NoKa3areasiMu. CpaBHEHHE CTETIEHEH.
[IpeoOpa3oBaHus BEIPAKEHUN, COAEPKALIUX CTEIICHH.

3. Perienne uppanoHanbHbIX U MOKA3aTENbHBIX YPAaBHEHUI.

IIpodeccrnonaIbHO OPUEHTHPOBAHHOE COIECPKAHUE

IIpakTuyeckoe 3ansitue. [lokazaTenpHbIe U CTENIEHHBIC (YHKIIUU B TIPAKTHKO-
OPHUEHTHPOBAHHBIX 3a/1a4ax

CamocrosiTesibHas padoTa 00y4yaromuxcst

1. IIpopaboTka y4eOHOI TUTEPATyphl, KOHCIIEKTA 10 U3y4aeMoi TeMe;

2. Pemenue 3a1a4 1mo u3ydaeMoii Teme.

3. [MogroroBka AokIa10B HAa TeMbI «IloKa3aTenbHbIe U CTeNIeHHbIE (PYHKIIUH B TPAKTUKO-
OpPHEHTUPOBAHHBIX 3aJjauax», «[I[puMeHeHue CI0KHBIX MPOLEHTOB B 9 KOHOMUYECKUX
pacuerax 3a/1a4 npoQeccuoHaNIbHON HapaBICHHOCTH

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7

Tema 2.3.
Jlorapugmsi

Coaep:xaHue yueOHOTro MaTepHuaJia

12

JIeKIIHOHHbIE 3AHATHA.

1. Jlorapudm uncna. OcHoBHOE J0rapupMUUECKOE TOKAECTBO. JlecITUUHBIE U HATypaJlbHbIE
Jorapu(MmBsl.

2. [IpaBuna peficTBuii ¢ morapupmamu. [lepexon kK HOBOMY OCHOBaHHUIO.

IIpakTuyeckue 3aHATHS

1. Haxoxnenue 3HaueHuid jgorapudma mo mpousBoiIbHOMY OcHOBaHHIo. [lepexoa oT omHOTO
OCHOBaHUSl K Jpyromy. Brerumcnenue u cpaBHeHHe norapudmon. JlorapudmupoBanue u
MOTEHIIMPOBAHNE BBIPAKECHUM.

2. Pemenne norapudmMuueckux ypaBHeHUN

18

OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, OK 7




IIpeoOpa3oBanne anreGpanvecKux BbIpaKeHUI.
3. [IpeobpazoBanme morapupMUIECKIX BHIPAKCHUM.

IMpodeccnoHabHO OPUEHTHPOBAHHOE CO/IEPKAHUE

IIpakTHYeckoe 3aHATHE. 2
1. Jlorapudmsl B pupoae u Texuuke. [Ilpumenenue norapudma. Jlorapupmudeckasi cnupaib
B npupoae. Ee maTtemaruueckue cBOiCTBa.
Pazpnen 3. OCHOBBI TPUTOHOMETPHH 30
Conep:xanue y4eOHOIro MaTepuasa 4
Tema 3.1. JIeKIIMOHHOE 3aHATHE. 2 OK 1, OK 2, OK 3, OK 4,
OcHoOBHBIE 1. Paguannas Mepa yria. Bpamarensnoe nuxenue. Tpuronomerpudeckue ¢pyukiuu. Cunyc, OK 5, 0K 6, OK 7
NOHATHUS KOCHUHYC, TAHT€HC M KOTAaHT€HC YnCIIa.
Tpuronomerpu | Ilpakruyeckoe 3aHsiTHE. 2
" 1. U300pakeHue yrioB BpalleHHs Ha OKPYKHOCTH, COOTHECECHHE BEJTMYUHEI YTIIOB C €T0
pacrnoIoKeHUEM
Conep:xanue yueOHOTro MaTepuaJia 4
Tema 3.2. JlekunoHHoe 3aHATHE. 2
OcHoBHbIE 1. ®opmyner mnpuBeneHus. Dopmynbl cioxkeHus. Dopmyisl  yaBoeHUA. DopMyIsI
TPUrOHOMETPH | ITOJIOBUHHOIO YIJIA.
yecKHne IIpakTuyeckoe 3aHsTHE. 2
TOKAECTBA 1. IlpumeHeHNE OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECTB JJIsi BBIUYMCICHUS 3HAUYCHUUN
¢bynkuii. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYIIBI CIIOKEHHS, YIBOCHUS.
Tema 3.3. Conep:xanue yueOHOTro MaTepuaJia 4
IIpeoOpa3oBan | JIeKUMOHHOE 3aHSITHE. 2
us [IpeoOpa3oBaHnre cymMMBbl B TPOM3BEACHME U TMPOM3BENCHHS B cymMMmy BripaxkeHue
NPOCTEHIIUX | TPUTOHOMETPHUYECKUX (YHKIMI Yepe3 TAHT'€HC TOJIOBHHHOTO yIiia
TpuroHomerpu | Ilpakruyeckue 3aHATHS 2
YEeCKHX [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAXKEHUN, (QYHKITHH.
BbIPAKEHUH
Conep:xanue y4eOHOIro MaTepuasa 18
Tema 3.4.
JlekunonHoe 3aHsATHE. 8
Tpuronomerpu .
qecKHe 1. ITpocreiinme TPUTOHOMETPUICCKIE YPABHCHHUS.
2. TpuroHoMeTpUUYeCKre HEPaBEHCTBA
YPABHCHMI M 3 OOpaTHbIe TPUTOHOMETPUIECKHE (DYHKIINN: apKCUHYC, apKKOCHHYC, apKTaHTCHC
HepaBeHCTBA

4. TlpumeHeHue OOIIMX METOIOB PEIICHUS YPaBHEHU U HEPABEHCTB
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IIpakTuyeckue 3aHATHS

1. Pewmenne IIPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUHN. IIpocrenimue
TPUTOHOMETPUYECKNE HEPABEHCTBA.

2. Ilpocreiimme  TpUTOHOMETPUYECKHE YpaBHEHHMsT W HepaBeHcTBAa.  OOparHbIe
TPUTOHOMETpHYECKHE QYHKIUHU: apKCUHYC, apKKOCHHYC, ApKTAHT'€HC.

CamocTrosiTesibHasi padoTa 00y4arouuxcs
1. ITpopaboTtka y4eOHOI1 IuTEpaTyphl, KOHCIEKTA [10 U3y4YaEMOU TEME;
2. Pemienue 3a1a4d mo u3ydyaeMomn Teme.

Pasnen 4.

DYyHKIUH, UX CBOMCTBA U rpaduKku

26

Tema 4.1.
DyHKUMH, UX
CBOMCTBA M
rpadpuxn

Conep:xanue yueOHOIro MaTepuasa

JlekiHOHHOE 3aHATHE.

DYyHKUMH U UX CBOMCTBA.

1. Onpenenenust pyHKIMH, UX 00IACTH OMPEACTCHUS U MHOXKECTBO 3HAYCHUI; TpaduK
¢byHKLIMH, TOCTpoeHuE rpauKoB QYHKIUHI, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.
MOHOTOHHOCTB, YE€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, EPUOTUIHOCTD. [IpoMeKyTKH
BO3pacTaHMs M yObIBaHUs, HauOOJIblIlee U HAUMEHbILEE 3HAYEHUs, TOUKU SKCTPEMyMa.
I'paduueckas maTepnperanus. [Ipumepsl QyHKIIMOHAIBHBIX 3aBHCUMOCTEH B peabHBIX
nporeccax U siBIeHUsX. Apudpmernyeckue onepauuu Haj QyHKuusmu. CioxHas (yHKUHS
(xommo3uLIUs).

Ob6nactp onpezeneHus U 00J1acTh 3HaUeHU oOpaTtHoi QyHKIMK. ['paduk oOpaTHOM

GbyHKIIH.

IlpakTH4yeckue 3aHATHSA

1. Ompenenenune ¢yuxuuii. Iloctpoenne u urenue rpadgukoB ¢yHkuuid. MccrnenoBanue
¢ynkuuu. CBoHCTBa JMHEHHOW, KBaJpaTUYHOH, KYyCOUYHO-TMHEWHOW M IpOoOHO-TMHEHHOU
¢byukuil. HenpepobiBHbIE U nepuoanyecKkre QyHKIUU.

2. ObpatHble (YHKINU U UX IpadUKH.

Hpmbeccnonanbﬂo OPUCHTHPOBAHHO€ COACPKAHUEC

IIpakTHYecKoe 3aHATHE.
1. IIpuMepsl 3aBUCUMOCTEN MEXKIY IIEPEMEHHBIMU B PEAJIBHBIX IPOLECCAX U3 CMEXHBIX
aucuuIuivH. Onucanue NPor3BOJCTBEHHBIX MPOLECCOB ¢ TOMOIIBIO IpadUKOB GyHKIUN

Tema 4.2.
CreneHHbIe,
NMOKAa3aTeJbHbI
€,
Jorapupmuyec
KHe u
TPUTOHOMETPH

Coaep:xanue yueOHOT0o MaTepuaJia

18

JleKuMOHHOE 3aHATHE.

1. OmpeneneHusi cTeneHHBIX, MOKA3aTENbHBIX, JIOTapupMUIecknX (YHKIUU MX CBOMCTBA U
rpadukH.

2. OmpeneneHne TPUTOHOMETPHUECKUX (PYHKIIMU UX CBOMCTBA U TpadUKH.

3. IIpeobpazoBanus rpadukoB. [lapamuienbHbId MEPEeHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOpAWHAT U CUMMCTPHA OTHOCHUTCIBHO Haydajla KOOpAMWMHAT, CHUMMCETPHA OTHOCUTCIIBHO

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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YyecKue IPSIMOM Y = X, PACTSKEHUE U CKaTUE BJOJIb OCEH KOOpAUHAT.
(yHKIHH. 4. Tapmonuyeckue konebanus ¢yHkuuu. [IpuMeHeHHe CBONCTB (YHKUMH Ui CpaBHEHUS
OGpaTHbIe 3Ha4eHU TPUTOHOMETPUUECKUX (DYHKIMMH, PEIIEHUs TPUTOHOMETPUYECKUX YPaBHEHUIA.
Tpuronomerpu | Ilpakruyeckue 3aHsATUA 2
yecKkHne 1. IIpeoOpa3oBanus rpapuka ¢pyHkuuu. I'apmonuyeckue konebanus. IIpukinaaneie 3anadn.
Gynkuuun IToka3zarenbHble, JOrapugMUUecKre, TPUTOHOMETPHUUECKUE YpPAaBHEHHMsI U HEPaBEHCTBA.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.
IIpogeccnonanbHO OPUEHTHPOBAHHOE COAEPKAHME
IIpakTHYeckoe 3aHATHE. 2
1. Ucnonp3oBanue CBOMCTB TPUTOHOMETPUYECKUX GbyHKIMN B
npoeCCHOHATBHBIX 3a]auax.
CamocTrosiTesibHasi padoTa 00y4arouuxcs 6
- [IpopaboTka yueOHOI TUTEepaTyphl, KOHCIEKTA [0 U3Y4aeMOi TEME;
- Pemienue 3a1a4u no uzyyaeMou Teme.
- [Toaroroska nokiana Ha TeMy «CoXKeHHe TapMOHHUYECKUX KOJIeOaHU»
Pasien 5. IIpousBoaHas pyHKUMH U ee IPUMEHEHUE 37
Conep:xanue yueOHOTro MaTepuaJia 21
JIeKIIMOHHBIE 3aHATHS. 10 OK 1, OK 2, OK 3, OK 4,
IMocienoBareILHOCTH. OK5,0K 6, OK 7
1. CrocoObl 3aaHusi ¥ CBOMCTBAa YHMCJIOBBIX IMocienoBarenbHocTed. [loHsitue o mpenene
IIOCJIEJ0BATEIbHOCTH. CymectBoBanue npenena MOHOTOHHOM OTrpaHNYEHHOU
MIOCJIEZI0BATEIBHOCTH.
Tema 5.1. 2. CymMmupoBaHHe IocjenoBaTelIbHOCTeH. beckoHeuHo yObIBaromas reoMeTpudeckas
IousiTHe IIPOrpeccus U €e cymma.
npoussoanoii | 1Ipon3BoxHas.
®opMyJabl B 3. Ilonatue npousBoAHON (QyHKIMH, €€ TeOMETPUUECKUI CMBICI. Y paBHEHUE KacaTelbHOW K
npaBmia rpaduky ¢pynkuuu. [Ipon3BogHbBIE CyMMBI, pa3HOCTH, IPOU3BEIEHUS, YacTHbIE. [Ipon3BoiHbIE
mu¢depenmup | OCHOBHBIX /IEMEHTAPHBIX GbyHKLIHH.
OBAHMSL. 4. Onpenenenue cinoxHon GpyHkuu. [IponsBonHas cioxxHoON QyHKINU.
5. [lonstne mnpousBogHOW BeIcmiero mnopsaka. [IpousBonHble oOpaTHOW (QYHKIMM U
KOMIIO3ULIUHN (YHKIIUH.
IIpakTHyeckue 3aHATHA 6

1. UYwumcnoBag 1oOCIEIOBATEIBHOCT, CIOCOOBI €€ 3aJaHus, BBLIUMCICHHSA 4YJICHOB
MOCJIEeI0BATEIbHOCTH. [Ipenen MOCJIe/I0BATEILHOCTH. beckoneuno yOBIBaroIas
T€OMETPUYECKAast POTPECCHUSI.

2. TlpaBunma m dopmynsl auddepeHIUpPOBaHus, TaOIUIA TPOU3BOIAHBIX JJIEMEHTAPHBIX
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¢bynkuuit. [IponsBogHas U ee reOMETPUUECKUN CMBICIT.
3. YpaBHeHHE KacaTeIbHON B 00111eM BHU/IE.

CamocTrosiTesibHasi padoTa 00y4arouuxcs

1. TIpopaboTka yueOHOI IUTEpaTyphl, KOHCIIEKTA IO U3y4aeMOM TeMe;

2. IToaroToBka nokiaaa Ha TeMy «CBs3b MEXIy HEPEPHIBHOCTHIO U (D (HEepeHITPYEMOCThIO
(GYHKIHUU B TOUKE

Tema 5.2.
IIpumenenne
NMPOU3BOTHOM

Conep:xanue yueOHOIro MaTepuasa

16

JleKIIHOHHBbIE 3AHATHSA.

1. TlpumeHeHue MNPOU3BOAHON K UCCICIOBAaHUIO (YHKIHUNA M TOCTPOCHHUIO TPadUKOB.
[IpuMeppl HCHOAB30BaHUS MPOU3BOJHOM I HAXOXKACHUS HAWIy4dlIero pEIIeHUs B
MPUKJIAAHBIX 3a7a4ax.

2. TloHsiTHE aCHMMTOTHI, CIIOCOOBI UX OIpENCICHHs. ANTOPUTM HCCICIOBaHUS (DYHKIUU U
MOCTPOCHHUS €€ TpaduKa ¢ TOMOIIBIO MPOU3BOIHOM.

3. Anroputm uccienoBanus pyHKINUU U TOCTPOEHUS ee rpadrKa ¢ MIOMOIIBI0 TPOU3BOTHOM.

IlpakTH4yeckue 3aHATHSA

1. Haxoxaenune HauOOJBIIETO, HAUMEHBIIETO 3HAYCHHS U OSKCTPEMAaJbHBIX 3HAYCHUH
¢yHkuuu. COOTBETCTBHE 3HaKa BTOPOM MPOU3BOIHON BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha
OTpe3Ke. 3ala4yi Ha MAKCUMYM U MUHUMYM.

2. UccnenoBanue GyHKINHU C TOMOIIBIO TIPOU3BOTHOM

HpO(l)eCCI/IOHaJ'leO OPUCHTHPOBAHHO€ COACPKAaHUE

IIpakTH4yeckue 3aHATHS.

1. ®usnueckuil cMbICI NPOU3BOAHON B MPO(ECCUOHATIBHBIX 337[auaX €CTECTBEHHO-HAYyYHOTO
npodus.

2. HaxoxaeHrne ONTUMAlIbHOTO Pe3ysbTaTa ¢ MOMOIIBI0 MPOM3BOTHON (YHKIMHU B 3a7adax
€CTECTBEHHOHAYYHOTO MPOdUIISL.

CamocTosiTe/ibHas padoTa 00y4ar0IMXCA
- [IpopaboTka yueOHOM TUTEpaTyphl, KOHCIIEKTA 110 U3y4aeMOU TEME;
- Pemrenue 3a1au no uzyyaeMou Teme.

OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, OK 7

Pa3pgen 6.

HMHuTerpaJ u ero npumMeHenue

14

Tema 6.1.
HNuTerpan u
ero
NpUMeHeHHne

Coaep:xanue yueOHOro MaTepuaJia

14

JIeKIIHOHHOE 3aHATHE.

1. 3agaya O BOCCTAHOBJIEHWM 3aKOHA JBMXKEHHUS 110 W3BECTHOW ckopocTu. [lonsithe
uHTerpupoBanus. O3HaKOMIIEHUE C TMOHSATHEM HWHTETpalia M MepBOOOpa3zHON i (yHKIHH
y=f(x).

2. IlpumeHeHHe OMNPENEICHHOTO HMHTErpajia s HaXOXKJICHHUS IUIOMIA[d KPUBOJIUHEHHON
tpaneuun. ®opmyna Herotona-JlelOnuna. [lpumepsl npumeHeHUs UHTErpajia B (QU3UKE U
TEOMETPUH.

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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IIpakTuyeckue 3aHATHS.

1. Unrerpan u nepBooOpasHas. Beraucienue nepBooOpa3Hoi 1is

JTAHHOHM (PYHKITUH.

2. ®opmyna Herorona-JleliOnua. Borancnenue rmiomaai KpuBOJIUHEHHOM Tpaneuy.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

IIpakTHYeckoe 3aHATHE. 2
1. T'eomeTpudeckuii CMBICT orpeeneHHoro naterpaia. ®opmyna HeroTona - JleiiOHuIA.
Pemienue 3ajay Ha NpUMEHEHUE UMHTErpaja JJis BBIYMCICHHUS (PU3UUYECKUX BEJINYMH U
wiomaznei. IlpuMeHeHuss wuHTerpama B 3a7a4ax Mpo(EeCCHOHATBLHOW HANpaBIeHHOCTH
€CTeCTBEHHOHAYYHOTO MPO(HUIISL.
CamocTrosiTesibHasi padoTa 00y4aronuxcs 6
- [IpopaboTka yueOHOIi TUTEepaTyphl, KOHCIEKTA 10 U3Y4aeMOi TEME;
- Pemrenue 3a1a4 no u3y4aeMom TeMe;
- [ToaroroBka noxiana Ha Temy «lloHsTre quddepeHrana u ero MPUIOKESHHUDY

Paznea 7. YpaBHeHuUs1 U HepaBeHCTBA 26
Coaep:xanue yue0HOro MaTepuaJia 26
JleKIHOHHbIE 3aHATHS. 12 OK 1, OK 2, OK 3, OK 4,
1. PanuonannHbIe, HppaloHaIbHEIE, MoKa3aTeJIbHBIE, norapudmuyeckue u OK5,0K 6, OK 7
TPUTOHOMETPUUYECKHE YPAaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI. PABHOCUIIBHOCTH YpaBHEHUH,
HEpaBEeHCTB, cucTteM. OCHOBHBIE IPUEMBI UX pElICHU (Pa3JI0KEHUE HA MHOYKUTENN, BBEICHUE
HOBBIX HEM3BECTHBIX, I10/ICTAHOBKA, (PYHKLMOHAIbHO-TpaQUUECKUI METOL).
2. Vcnonp3oBaHue CBOMCTB M rpadukoB (PyHKIMIA NMPH PEIICHUH ypaBHEHWH W HEPaBEHCTB.
Meto1 HHTEpBAJIOB.
3. YpaBHEHUS U HEPABEHCTBA C MOAYJIEM

Tema 7.1. 4. W3o00paxeHne Ha KOOPIAMHATHOW IUIOCKOCTM MHOXKECTBA pEIICHUH YypaBHEHHH U

Ypapnenusi u | HEPABEHCTB C IBYMsI NIEPEMEHHBIMU U HX CHCTEM.
HEPABEHCTBA 5. 3HakoMCTBO ¢ mapameTpoM. [Ipocreiine ypaBHeHUs 1 HEPABEHCTBA C TAPAMETPOM.

6. ITonsTus: Mmatpuna 2x2 u 3x3, onpeaenurens MaTpulsl. Meton [Maycca.
IIpakTHyeckue 3aHATHS. 6
1 Pemienue panmoHanbHbIX, UPPALIMOHAIBHBIX, TOKA3aTEJIbHBIX U TPUTOHOMETPUUYECKUX
YpPaBHEHUI, HEPABEHCTB U UX CUCTEM. METOl MHTEPBAJIOB.
2. Penrenue ypaBHEHHIA ¢ TPUMEHEHHUEM BCEX NMPUEMOB (Pa3JIOKEHNS HA MHOKHTEIH,
BBEJICHUSI HOBBIX HEM3BECTHBIX, MOJACTAHOBKU, QYHKIIMOHATIBHO-TPaUUECKUN METON).
3. IIpocreiimue ypaBHEHHS U HEPABEHCTBA C MOIyJieM. [[puMeHeHne paBHOCHITBHBIX
IIEPEXO0/I0B B OIIPEJIETICHHBIX TUIIAX YPABHEHUI 1 HEPABEHCTB C MOJYJIEM.
IpodeccnonanbHO OPUEHTHPOBAHHOE CO/IEP:KAHUE
IMpakTHyeckoe 3aHsATHE. 4
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1. Pemenue TEKCTOBBIX 3a7a4 NMpodeCcCHOHANBHOTO conepkaHusi. HaxoxkneHne Hen3BeCTHON
BEJIMYUHBI C IOMOIIbIO YPABHEHHUSI.

2. Pemenne TEKCTOBBIX 3a7a4 MPOGECCHOHANTBHOTO COJIEPKaHMs, HA PEUICHUE CUCTEM
JINHEMHBIX YpaBHEHUH.

CamocTrosiTesibHasi padoTa 00y4aronuxcs 7
1. IIpopabGoTka y4eOHOI JUTEpaTypbl, KOHCIIEKTa MO0 U3y4aeMou Teme. PemieHue 3amau mo
HU3y4aeMou TeMe.
2. [ToaroToBka nokiIa10B Ha TeMy «I paduueckoe penieHne ypaBHeHU 1 HEpaBEHCTBY,
«HccnenoBanue ypaBHEeHHI U HEPABEHCTB C MMApaMETPOM»
Paznen 8. DJieMeHThl KOMOUHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEMH 22
Conep:xanue yueOHOTro MaTepHuaJia 2
JleKIIlHOHHBbIE 3AHATHSA. 2
Tema 8.1. .
1. Tlonsrue rpada. Cesa3HbIA Tpad, nepeBo, UK rpad Ha mwiockocth. [Ipumenenue rpados K
Ipagut pEIIeHHUIO 3a/1a4
Conep:xanue yue0HOro MaTepHaJia 4
JIeKIIHOHHbIE 3AaHATHSA. 2 OK 1, OK 2, OK 3, OK 4,
Tema 8.2. 1. OcHOBHBIC TIOHATHS KOMOWHATOPHKH. 3aJadyd Ha IMOJCYET YHCIa pa3MElIcHUH, OK5,0K 6, OK 7
DIAEMEHTBI | penecTanoBok, coueTanuil. Pelenue 3a1a4 Ha nepeGop BAPHAHTOB.
KkomMOHHATOPHK IIpakTHYeckne 3aHATHSA. 2
" 1. Ucropus pa3Butus KOMOWHATOPUKU, TEOPUU BEPOATHOCTEH M CTATUCTUKU U HUX POJb B
Pa3IMYHBIX cepax YeIoBEUCCKON Ku3HeaeaTeIpHoCTH. [IpaBuina koMOnHAaTOpuKH. Pemenne
KOMOMHATOPHBIX 3a/1a4. Pa3menienus, coueTanus U IepeCTaHOBKHU.
Conep:xanue yue0HOTro MaTepuaJia 8
JlekIIHOHHBbIE 3aHATHS. 4
1. CoObiTue, BEpOSTHOCTH COOBITHS, CIOXKEHHE U YMHOXeHue BeposiTHocTed. Ilonsatue o
HE3aBHUCUMOCTH COOBITUH. YCIOBHas BEpOSATHOCTb. (OTHOCHTENbHAs YacTOTa COOBITHS,
8.3. DiteMeHTHI | CBOMCTBO ee ycroluuBocTH. CTaTHCTHYECKOE ONpeAeracHue BeposSTHOCTH. OleHka
Teopuu BEPOSTHOCTH COOBITHSI.
BepOSITHOCTeii 2. JluckpeTHasi ciuydJaiiHasi BeJIMYMHA, 3aKOH €€ pacrpeieieHus. YnCIoBbIe XapaKTepUCTUKA
JTUCKPETHOM CITy4ailHOW BETMYHUHBI.
IIpakTHYecKkue 3aHATHA 4
1. Knaccudeckoe ompeneneHHe BEpPOSTHOCTH, CBOMCTBAa BEPOSITHOCTEH, TEOpeMa O CyMMe
BEpPOSTHOCTEN. BrIuncieHne BEpOATHOCTEN.
2. JIuCKpeTHAs CITyJaiiHast BEJTMYMHA U €€ YHCIIOBBIC XapaKTCPUCTUKH.
Conep:xanue yueOHOIro MaTepuasa 8
8.4. DneMeNTH! | Jrercnnonnoe sansiTue. 2
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MaTeMaTH4YecK
Oil CTATUCTHKH

[TonsaTre o 3amayax MaTeMaTU4yecKol craTHUCTHKHU. [IpencraBneHue NaHHBIX (TaOIUIBL,
auarpaMMbl, Tpaduku), TeHepajdbHas  COBOKYNHOCTh, BbIOOpKa, CraTucTUyeckue
XapaKTePUCTHKU psoa HAONIOAAeMbIX JTaHHBIX. Pemienne mnpakTUYecKUX 3amad  C
MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

IIpakTuyeckue 3aHATHS.
[lepBuunas 006paboTKa CTATUCTUYECKUX JTaHHBIX. ['paduueckoe ux mpecTaBieHUe.

HaXO)K,Z[GHI/IC CPEAHUX XapaKTCPUCTUK, Ha6J'II-OI[aCMBIX JaHHBIX. HpeﬂCTaBHeHI/Ie JaHHBIX.
33,[[3‘11/1 MaTeMaTHYEeCKON CTaTUCTUKHU €CTECCTBCHHO-HAY4YHOI'O HpO(bI/IJ'IH.

CamocrosiTesqibHasi padoTa 00y4arouuxcs

Pemenue 3aau no n3ydaemoi teme.

[ToaroroBka nokiana Ha TeMy: «3a/lauu 0 3aKOHE OONbIINX yuce», «CpeiHue 3HaYCHUS U UX
IMPUMCHCHUC B CTATUCTUKCEC), «CxeMbI IIOBTOPHBIX HUCIBITAaHUN BepHYJIJII/I».

Paszngen 9

HpHMI)Ie ! IIJIOCKOCTH B ITPOCTPAHCTBE

20

Tema 9.1.
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Coaep:xanue yue0HOro MaTepuaJia

20

JIeKIIHOHHbIE 3AHATHA.

1. IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUYKA, MPsAMasi, INIOCKOCTb, IPOCTPAHCTBO).
OCHOBHBIE aKCHOMBI CTEpEOMETpUU. B3aumHOe pacnosio)keHue [JByX MpsMBIX B
npoctpancTBe. OCHOBHbBIE POCTPAHCTBEHHBIE (PUTYPBHI.

2.  llapamnenpHOCTH  HpsIMOM W IUIOCKOCTH.  [lapainmenbHOCTh — TIOCKOCTEH.
[lepneHMKyIApPHOCTD NPSAMOM U IVIOCKOCTH. [IepnenauKyIsp 1 HaKJIOHHAs.

3. Teopembl O B3aUMHOM pACHOJOXEHMH MpsIMONM U IulockocTH. Teopema o Tpex
NEPIEHIUKYIIApax.

4. Yron MexIy npsMOM M IIOCKOCThIO. JIByrpaHHbBId yroj. Yroil MeXay MJIOCKOCTSIMH.
[lepnieHIUKYNSPHOCTD IBYX IJIOCKOCTEM.

5. T'eomerpuueckue npeoOpa3zoBaHUsl NPOCTPAHCTBA: MapajuIENIbHBIM MEPEHOC, CUMMETpUS
OTHOCHUTEIIBHO INIOCKOCTH.

6. IlapamrenpHOoe mpoekTupoBaHue. [lnmomane OpTOroHANBHOW mpoekuuu. M3o0paxkeHne
MIPOCTPAHCTBEHHBIX (UTYD.

12

IIpakTHYecKHe 3aHATHA.

1. Tlpu3Haku B3aUMHOTO PACIOJOKEHUS NPSIMBIX. B3auMHOE pacmojOKEHUE NPSIMBIX U
miockocteil. IleprneHnuKynssp W HaAKIOHHAs K IUIOCKOCTH. TeopeMbl O B3aWMMHOM
PACIIOJIOKEHUU IIPSIMOM U IITIOCKOCTH. Teopema 0 TpeX NepreHAUKYIIsIpax.

2. [Ipu3Haku U cBOWCTBA MapaIeIbHBIX U MIEPICHIUKYISIPHBIX TIOCKOCTEH.

3. Yroa Mexay npsSMbIMH. YTOJ MEXTy NMPSIMOM M TUIOCKOCTBIO. PaccTosiHME OT TOYKH JI0
IJIOCKOCTH, OT HMPSIMOM 1O IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTAMM, MEXIY

OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, OK 7

25




CKPEUIMBAIOIIUMHUCS IPSIMBIMU, MEXKAY TPOU3BOJIILHBIMU (PUTypaMH B IPOCTPAHCTBE.

IMpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPKAHUE

IIpakTHYeckoe 3aHATHE. 2
[leprieHANKYIAPHOCTD NPSIMOM U IJIOCKOCTH, NAPAUICNBbHOCTD ABYX MPSIMBIX,
HEePIEHANKYIJIAPHBIX INIOCKOCTH, NEPIIEHANKYIIPHOCTD IUIOCKOCTEH B 3a7ayax
PO ECCHOHATBHOTO COACPIKAHUS.

Pazgen 10 MHOrorpaHHUKH U TeJIa BpallleHus! 32
Coaep:xxaHue yueOHOTro MaTepuaJia 12
JleKMoOHHOE 3aHsATHE. 6 OK 1, 0K 2, OK 3, OK 4,
1. Tlomstme MHOrOrpaHHMKa. BepmumHbl, pebpa, TpaHW MHOTOrpaHHHMKA. Pa3Beprka. OK 5, OK 6, OK 7
MHororpaHnssle yribl. Beinmykisie MHOrorpanHuku. Jluaronans. Ceuenue.
[Tpuszma. Ipsimas u HaksionHas npusMma. [IpaBunbsHas npusma. Ee ceuenue. [lapannenenunen u
€ro 3JIEMEHTHI.
2. Tlupamuna u ee snemeHThl. [lpaBunbHas nupamuga. YceueHnas nupamuaa. Cedenne
MUPaMUJIbI.

Tema 10.1. 3. CumMMmeTpusi OTHOCHTEIBHO TOYKH, HPsAMOH, IuiockocTn. CuMMeTpun B KyoOe, B

Muororpannu | HAPALICICIHUIEIE, B IPU3ME U THPAMHUJIC. [IpencraBneHue o NpaBUIIbHBIX MHOTOI'PaHHHUKAX
KN (TeTpaszpe, KkyOe, OKTaspe, 10AEKa3APE U UKOCAYIPE).

IIpakTuyeckue 3aHATHS. 4
1. Pa3znuunble BUABI MHOTOrpaHHUKOB. VX m300paxenus. CBOMCTBA MPOTHUBOIOIOKHBIX
rpaHey U quaroHasnen napamienenumnena. [loctpoenue ceueHuid.
2. Bbruucienue JMHEHHBIX 3JI€MEHTOB, yrioB. [lnmomans OOKOBON M IMOJHONW HMOBEPXHOCTH
MIPU3MBI, TUPAMUJIBL.
IIpogeccuonaibHO OPUEHTHPOBAHHOE COAEPKAHME
IpakTHYecKoe 3aHsATHE. 2
1. IlonsiTMe  TPAaBUIBHOIO MHOTOTPAHHUKA. CaoiicTBa HpaBUIIbHBIX
MHOTOTrpaHHUKOB. CUMMETpUS B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY.
Conep:xanue yueOHOro MaTepuaJia 8
JlekiuoHHOE 3aHATHE. 4

Tema 10.2. 1. IMwmnuap u KoHyc. YceueHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,

Tena u oOpa3yroias, pazBepTka. OceBble CEUeHUS U CEYEHUS, MapallieIbHbIE OCHOBAHUIO.
nosepxnocru | 2. 1lap u cepa, ux ceuenus. KacarenbHast I10cKOCTb K cdepe.
BpalleHus IIpakTHYeckune 3aHATHSA. 4

1. Pemenue 3a1a4 Ha MOCTPOCHHUE CEUCHUM, BRIYUCIICHUE JVTMH, PACCTOSTHUH, YTJIOB,
IJIOIIAIEH.
2. 300pakeHre OCHOBHBIX KPYTJIBIX TEJ M BBITIOJHEHUE PUCYHKA MO YCIOBUIO 3a/Ia4H.
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Tema 10.3.
O0BeMbI
MoBePXHOCTEM

TeJl.
KomOunamuu
MHOTOTPAHHHUK
OB H TeJl
BpallleHUs

Conep:kaHnue y4eOHOT0 MaTepHuaJia

12

JlekiuoOHHOE 3aHATHE.

1. O6vem u ero uzmepenue. Dopmynsl o0beMa KyOa, IPSIMOYTOJIBHOTO MapaulesienuIesaa,
npusMel, mwmHApa. Popmynsl oObema mHMpaMuabl U KoHyca. Dopmynbl Iuomanu
MOBEPXHOCTEH HWIMHIpAa U KoHyca. Dopmynsl o0beMa mapa u momaau chepsl. [lomodue
tes. OTHOMICHUS TUTOIIA/ICH TOBEPXHOCTEH U 00BEMOB MOIOOHBIX TEIl.

IIpakTuyeckue 3aHATHS.
1. O6beMBbI 1 TUIONIA I TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHHUS.

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC

I[IpakTHYeckne 3aHATHSA.

1. [Mnomanu 1 06beMbl KOMOMHHUPOBAHHBIX TEOMETPUYECKHX Tell. PacueT BMecTUMOCTH
KHUJIKOCTH B COCYZIaX pa3HON (OPMBI.

2. [Ipumepsl cuMMeTpuii B Tpoheccusix U CIelnaIbHOCTAX €CTeCTBEHHOHAYYHOTO MpoduiLs,
pernieHue 3aaa4ax npoecCHOHATBHOTO COACPKAHUS.

CamocTosiTe/ibHas padoTa 00y4aroIMXCA
1. ITogroroBka nokiana Ha Temy: «llapamiensHoe mpoekTupoBanuey», «CedeHHs B HAyYHOM
ACATCIIBHOCTH ), ((FGOMeTqueCKHC I/IBMCpCHI/IH TCII U B MOCI\/JI CIICIUAJIBHOCTH)).

Paznea 11

KoopauHatsl 1 BEKTOPbI

16

Tema 11.1.
Koopaunartel n
BEKTOPBI

Conep:xanue yueOHOIro MaTepHuaJia

12

JleK1IIMOHHBbIE 3AHATHSA.

1. IlpsmoyrosbHas (AekapToBa) CUCTEMA KOOPAUHAT B IpocTpaHcTBe. DopMyIia pacCTOSHUS
MEX]y IByMsI TOUKaMHU. Y paBHEHHUS CepHl.

2. Bextopsl. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Clio’keHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ncio. Pa3inokeHne BEKTOpa MO HANPABICHUAM. YTOJI MEXAY IByMsI BEKTOPAMH.
IIpoekuust BekTopa Ha ocb. KoopanuHaTel BeKTOpa.

3. CkansipHOE IPOM3BEICHUE BEKTOPOB. YTOI MEXIY BEKTOPAMH, YTOJI MEXY MPSIMOU U
IIJIOCKOCTBIO, YTOJI MEXKAY IIIIOCKOCTAMU. Mcnonbp30BaHne KOOPAUHAT U BEKTOPOB IIPU
PEIICHUHU MATEMATHYCCKUX U ITPUKIIAJIHBIX 3a/1a4.

IIpakTHYeckue 3aHATHA

1. JlekapToBa cuctemMa KOOpJMHAT B IPOCTPAHCTBE. Y PaBHEHUE OKPYKHOCTH, chepsl.
Paccrosinne mexny Toukamu. [Ipocreiimne 3a1a4m B KOOPAUHATAX.

2. Bekropsl. JleficTBHs ¢ BEKTOpaMH, 3aJJaHHBIMU KoopiuHaTaMu. KoopuHaTe! BeKTOpa,
paccTostHue MEXAy TOYKaMU, KOOPJNHATHI CEpEeINHbI 0Tpe3Ka. CKaIpHOE NPOU3BEACHUE
BEKTOPOB, CKAIIIPHOE POU3BEACHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEXAY BEKTOPAMHU, YIOJI
MEXKy IPSIMOM M INIOCKOCTBIO, YIOJI MEXAY TUIOCKOCTSIMH.

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHUE

OK 1, OK 2, OK 3, OK 4,
OK 5, OK 6, OK 7
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IpakTHYecKoe 3aHATHE. 2

1.Mcnionb30BaHne KOOPAMHAT U BEKTOPOB MNP PELICHUN MAaTEMATUYECKUX U TIPUKIIATHBIX

3ajad.

CamocrosiTesibHasi padoTa 00y4aruuxcs 9

- [IpopaboTka yueOHOI IUTEpaTyphl, KOHCIIEKTA 110 U3Y9aeMOU TeME;

- Pemienue 3a1a4 no uzyyaeMoun Teme.

- [loaroroBka nokiana Ha TeMy «BeKkTopHoOe 3a1aHne IPSIMBIX U IUIOCKOCTEH B

MIPOCTPAHCTBE)
Oobs13aTesIbHbIE aAYTUTOPHBIE YUeOHbIe 3aHATHS 224
CamocrosiTejibHasi padoTa CTy/IeHTa 65
IIpome:kyTouHas arTecTauus (3K3amMeH) 4
Bcero: 293
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3. YCJIOBUSA PEAJIM3ALIMU TPOT'PAMMBI YYEBHOM U CHUILIVNHBI

3.1. Peanu3anus nporpaMMsbl y4eOHOI THCHMILIMHBI TPeOyeT HAJTUYHNS Y4eOHOro KaduHeTa
«MaremaTuka».

O6opynoBanue yueOHOTo KaOMHETa:

- 10CAJOYHBIE MECTA IO KOJIMYECTBY O0yUYaroIINXCs;
- pabouee MecTo mpenoaBarTes;

- KOMIUIEKT y4eOHO-HarIsIAHBIX TOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUAIIOB;

- 3aJ1aHUS TSI KOHTPOJIBHBIX PadoT;

- Ipo(heCCHOHAIEHO OPUEHTUPOBAHHBIE 33 JaHHS;

- MaTepuabl 3K3aMeHa.

TexHnueckue cpeacTsa 0OyueHuUs:
- IEPCOHATILHBIN KOMIBIOTED C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CTICUeHUEM;
- IPOEKTOP C HIKPAHOM.

3aibl:
bubnroreka, YMTaIBHBIN 3aJ1 ¢ BBIXOJIOM B ceTh MIHTEpHET.

3.2. UudopManuoHHoe obecrevyeHne peain3aiuu MporpaMmsbl

3.2.1. OcHOBHBIE NEYATHBIEC H3TAHUSA

1. bammaxkos, M. . Marematuka: yue6ruk mis CI1O / M. W. Bammakos. - 5-e usg., crep. - Mocksa:
Axanemus, 2018. - 256 c. - (ITpodeccronansnoe oopazosanue. I'p. DHUPO). - ISBN 978-5-4468-6566-6

3.2.2. OCHOBHBIE )JIEKTPOHHbIE U3TAHUSA
1. OBC «Opaiit»: baspun, HN. WM. Maremaruka: y4yeOHMK ¥ MNPAKTUKYM JJi1 CPEIHEro
npodeccuoHanbHoro oopaszoBanus / M. U. baspun. — 2-e u3a., nepepad. u gon. — Mocksa: M3naTenscTBo
Opaiit, 2020. — 616 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-13068-3. — Tekcr:
anektponHsii // DBC Opaiir [caiit]. — URL: https://urait.ru/bcode/449045

3.2.3. /lonoJIHUTEIbHbI€ HCTOYHHKH

2. DOBC «Opaiit»: bappun, M. WN. Maremarnka: y4eOHMK ¥ TPAKTHKYM JUISI CPEIHETO
npodeccuonansHoro oopazosanus / . U. baspun. — 2-e u3z., nepepad. u gomn. — Mocksa: M3aarenbcTBo
Opaiit, 2020. — 616 c. — (IIpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-13068-3. — Tekcr:
anexTponnsii // IBC FOpaiir [caiiT]. — URL: https://urait.ru/bcode/449045

3. Beepoccuiickue wuHTepHeT-omuMmnuanel. - URL:  https://online-olympiad.ru / (mara oOparieHus:

12.07.2021). - TekcT: 3JEKTPOHHBIH.

4. Epunas xoutexiusi nugpoBbIX oOpa3zoBarenbHbIX pecypcoB. - URL: http://school-collection.edu.ru /
(mata oopamenus: 08.07.2021). - TekcT: NIEKTPOHHBIH.

5. HNudopmanmonnas cucrema «EamHoe OKHO nocTynma K oOpa3oBareibHbIM pecypcam». - URL:
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«MATEMATUKA»

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O IIPEIMETA OVIIL.03.Y

KOHTpOJ'IB N OLCHKa Ppe3yJbTaTOB OCBOCHUA y‘lC6HOFO nmpeaMeTa OCYILICCTBIIAKOTCA
npenoaaBaTrejicMm B HNPOHCCCC MPOBCACHHA JICKIUMOHHBIX, IMPAKTHUYCCKUX 3aHHTHfI, a TaKXKeC
BBIITOJIHCHU AL O6y‘laIOHII/IMI/ICH HHAUBHUAYAJIIbHBIX SaﬂaHHﬁ, HCCHCHOB&HHﬁ.

PesyabTaTnl 00yueHust

Kpurepun onenku

MeToablI OlIeHKH

- c(hOpMUPOBAHHOCTH
IIPE/ICTABIEHU O  MaTeMaTHKe Kak
YHHUBEPCAIBHOM SI3bIKE HayKH, CPEJICTBE
MOJIETIUPOBAHUS SBJICHUI U MPOIECCOB,
UJesX U METOJIaX MAaTEMATHKH;
-IIOHUMaHuEe 3HAYUMOCTH MaTeMaTHKU
JUIs  HAYy4HO -  TEXHOJOTHYECKOIro
nporpecca, chOpMUPOBAHHOCTH
OTHOIICHUS K MaTEMAaTHKE KaK K YacTH
00IIIeueIOBeYECKOM  KYIbTYyphl 4epe3
3HAKOMCTBO C HCTOpUEH pa3BUTHUS
MaTeMaTHKH, IBOJTIOLINEH
MaTeMaTHYECKUXUICH;

-pa3BUTHE JIOTMYECKOTO MBIILICHHUS,
MPOCTPAHCTBEHHOIO BOOOpaxeHwus,
ITOPUTMHUYECKON KYJIbTYpHI,
KPUTUYIHOCTH MBIIILICHUS Ha
YPOBHE,HEOOX0IUMOM  JUIsl  Oyaymiei
npoeCCUOHANBHON NESITEIbHOCTH, ISt
MPOJOJKEHHS 00pa30BaHusl U

caMmo00pa3oBaHus,

-OBJIaJICHHE MaTeMaTHYeCKUMHU
3HaHUSMU u YMEHUSIMH,
HEOOXOJMMBIMA B TIOBCEJIHEBHOM
KHU3HHM, JJII  OCBOEHHMS  CMEXHBIX
€CTeCTBEHHO-HAYYHBIX TUCIUILTIH U
JUCLHUIUTMHIPO(PECCUOHATBHOTO 1MKIIA,
JUIS TIOTy4eHUus  0o0pa3oBaHUs B
obnacTsx, He TpeOyroumx

Coneprxanue U 00beEM
Marepuana, MOITIEIKAIIETO
MIPOBEPKE, OTIpeIeTIseTCS
MPOrpamMmMoit u
y4eOHUKOM.

BrisiBnenue MIOJTHOTHI,
MIPOYHOCTH YCBOCHUS
OoOy4arolUMuUCs TEOpUU H

YMEHHME NPUMEHATH €€ Ha
IIPAKTUKE B 3HAaKOMBIX U
HE3HAKOMBIX
CUTYyalUsIX.
VYuuTbiBaeTCs  MOKa3aHHbIE
CTYJCHTAMHU 3HaHUS U
ymenust. OneHka
3aBHCHUT OT
HaIn4us U XapakTepa
IIOIPEIIHOCTEM, TONMYIIEHHBIX
oOyuatomumucs. Cpenu

MOTPEIIHOCTEH  BBIACIISIOTCS
OILIMOKHU H
HEJI0YETHI.
Ommokoit CUMTAaETCS
MOTPEIIHOCTh,  €CIIM  OHa
CBUCTETHCTBYET O TOM, UTO
CTYICHT HE oBJIaACH
OCHOBHBIMH 3HAHUSIMU W(WIIN)
YMCHHSIMH,
YKa3aHHBIMHU B
porpaMme.
Henoueramu CUUTAIOTCS
MOTPEIIHOCTH, KOTOpBhIE HE

MIpUBEN K

HaOJI0IeHUE 3a
NEATEILHOCTBIO B
poIecce  OCBOCHMS
[IPOrPaMMBbI
npeaMera CTyAeHTa
u OIIEHKA
JOCTHUKXCHUA
pe3yJsbTara 4epes:

- aKTUBHOE
ydacTHe BXOje
3aHATHS,

- YCTHBIN u
IUCbMEHHBIN OIPOC;
- BBITIOJIHECHUE
JOMaIlIHEeH

paboTHI;

- 3aJaHus TSt
CaMOCTOATEIILHON
paboThI;

- 3aJaHHs
KOHTPOJIBHON
paboThI;

- BBITTOJTHEHUE
[IPaKTUYECKOU
paboThI;

- MOJITOTOBKA
TOKJIaJI0B,
COOOIIEHMIA,
pedeparos.

IIpomexxyrounas
arrectanus B Gpopme
MIMCBMEHHOTO
9K3aMeHa.
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yrITyOJIeHHON MaTeMaTHYECKOU
MOJI'OTOBKH;

-TOTOBHOCTh M CIIOCOOHOCTb K
00pa3oBaHUIo, B TOM qucie
caM000pa30BaHUIO, Ha MPOTSHKEHUU

BCEH JKM3HU; CO3HATEIBHOE OTHOIICHUE
K HEIpPEphIBHOMY OOpa30BaHHIO Kak
YCIIOBHIO YCHEITHOUTPO(PECCHOHATTLHON
HOOIIECTBEHHON JACATEIBHOCTH;
-TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEIILHOU TBOPYECKOMN u
OTBETCTBCHHOM JCATEIBHOCTH;
-TOTOBHOCTh K KOJUICKTHBHOH padorte,
COTPY/ZIHUYECTBY COCBEPCTHHKAMH B
00pa3oBaTeNbHOM, 00IIIECTBEHHO
MOJIC3HOM, Y4eOHO- MCCIIeI0BATEILCKOM,
MIPOCKTHOM " JIPYrUX BUIaX
NeSITeIbHOCTH;

-YMEHHUE CaMOCTOSTEIBHO ONPEICIATh
e JICATCIILHOCTA W COCTaBISIThH
TUIaHBI JCSATEILHOCTH; CAMOCTOSITEIEHO
OCYIIECTBIISTH, KOHTPOJIUPOBATh u
KOPPEKTHPOBATh JIeATEeIIbHOCTD;
WCIIOJIb30BaTh BCE BO3MOXKHBIEPECYPCHI
IUISL TOCTHOKEHHUS TIOCTABJICHHBIX I[eIICH
Y peaJin3alluy IIaHOBCSITEIbHOCTH,
BBIOMPATh YCICIIHbIE CTPAaTErHd B
Pa3IMYHBIX CUTYAIIUSX;

-yMEHHUE TPOJYKTHBHO OOIIATHCS |

B3aMMO/ICHCTBOBATh B mpoiiecce
COBMECTHOI eI TEILHOCTH,
YUUTHIBATH MMO3UIUHU JIPYrUX

YYaCTHHUKOB JACATCIBHOCTH,

D¢ dexTuBHO pazpemaTbKoH(INKTHI,
-BJIAICHUC HaBBIKAMHA HOSH&B&TGJ’IBHOﬁ,
HUCCIIEN0BATENbLCKOU

y4eOHO- u

MPOEKTHOMN

HUCKAXKEHUIO CMbICIIa
MOJIy9E€HHOTO
Orenka OTBETA

ydamierocsi MNpu YCTHOM H
MUCbMEHHOM OIpOCaXx,

MIPOBOAUTCS o
IATUOAIUIEHON cHCTEME.
[TpenonaBatens MOXET
MIOBBICHTD OTMETKYy  3a
OPUTMHAIBHBIA ~ OTBET  Ha
BOTIPOC 17001
OPUTHHAIBHOE  pEIlICHHE
3ajauu, KOTOpbIE
CBHJICTEIBCTBYIOT 0
BBICOKOM YpOBHE
BJIAJICHUS
UH(POPMAITMOHHBIMH

TEXHOJIOTUSIMH YUYAIIUMCS 32
perieHueboIee  CI0KHOU
3aJJAYMHIINA OTBET

Ha Oounee
CJIOKHBIN BOIIPOC,
MPEIIOKEHHBIC CTYICHTY
JIOTIOJTHUTEIILHO IocJIe
BBIIIOIHEHHUS AM
OCHOBHBIX 3aJaHHUH.

Oyenka VCMHbIX
omeemos.

"Omauuno" - eCclIn
CTYIEHT ri1yOoKo U
MIPOYHO YCBOMJI
MIPOTPaMMHBII MaTepuan
MCYEPIBIBAOIIIE,
MOCIe0BATENbHO, TPAMOTHO

Y JIOTUYECKU
CTPOMHO €ro u3Jiaraer, He
3aTPYAHSETCS C OTBETOM TIPH

BUION3MCHCHUN
3aJIaHuA, ¢BOOOIHO
CIPABIIIETCS C 3aJa4yaMu U

MPAKTUYECKUMHU

3alaHUAMU, ITPABUIIBHO
000OCHOBBIBAET MIPUHATHIE

peuicHus, yMCCT
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ACATCIIbHOCTH, HABBIKAMU pPA3PCHICHUA
HpO6HCM;CHOCO6HOCTB N TOTOBHOCTH K

CaMOCTOATENIbHOMY TIOMCKY METO/IOB
perieHus MPaAKTHYECKUX 3a7a4,
MPUMEHEHUIO  Pa3JIMYHBIX  METOJOB
MO3HAHUS;

-TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENLHOU nH(pOpMaITMOHHO-
IM03HABaTEILHOM JICATEIIbLHOCTH,

BKIIKOYass YMCHUC OpPUCHTHPOBATLCA B
Pa3JIMIHBIX UCTOYHHUKAX I/IH(bOpMaI_[I/II/I,

KPUTHUYECKH OLICHUBATh u
HHTEPIPETUPOBATH UH(pOPMALHIO,
MOJIy4aeMyto u3 Pa3IUYHBIX
HCTOYHHKOB,

-BJIQJICHUE  SI3bIKOBBIMU  CPEACTBAMU:
YMCHUC SICHO, JJOT'4YHO n TOYHO
u3jaraTb ~ CBOIO  TOYKY  3pEHHS,
HUCIIOJIB30BAaTh aACKBATHBLIC A3BIKOBBIC
CpENCTBa;

-BJIaICHUC HaBbIKaMHU MMO3HABATCIILHOM
pednexcun KaK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI u
MBICJIUTENIbHBIX MIPOLIECCOB, ux
pe3yJIbTaTOB M OCHOBAHUMW, TPaHMI]

CBOEr0 3HAaHMUS W HE3HAHUs, HOBBIX
MMO3HABATENIBHBIX 3a/a4 M CPEJACTB ISt
WX TIOCTUKEHUS;

-1IeJIeyCTPEMIIEHHOCTh B IOMCKaxX |

NIPUHATUU peueHu,
CO00pa3UTENbHOCT W UHTYWLUA,
Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
MIpeACTaBICHUMH; CIOCOOHOCTh

BOCIPUHUMATh KpPacoTy M TapMOHUIO
MUpA,

-c()OPMHUPOBAHHOCTH TIPEACTABICHUN O
MaTeMaTHKe KaKk YacTH  MHPOBOMU
KYJIbTYpPhl HMMECTEe MAaTEMaTHKH B
CoBpeMEHHOW IMBUJIM3AIMH,

CaMOCTOSITEIIBHO 00001IaTh U

u3Jarathb
MaTepHa, HE  JIOMyCKas
OIINOOK.

"Xopowo" - ecn
TBEPJAO CTYJIEHT 3HAET
IIPOrpaMMHBII Marepuall,
rPaMOTHO M MO CYHIECTBY
u3Jjaraer ero, HE
JIOTYCKaeT  CYIIECTBEHHBIX

HETOYHOCTE B OTBETE Ha
BOIIPOC, MOYKET IPABUIIBHO
MIPUMEHSATD
TEOPETUUECKHE MOJT0KEHUS
U BIIAJEET
HEO0OXOIUMBIMU YMEHUSIMHA U
HaBBIKAMUIIPU
BBIIIOJIHCHUH
MPAaKTUYECKUX 3a/1aHMi.
"Vooeremeopumenvro" -ecnu
CTYyIEHT  YCBOMWII
TOJIBKO OCHOBHOM
Marepuan, HE 3HaeT
OTJI€TIbHBIX JieTanei,
JOTTyCKaeT HETOYHOCTH,
HEJIOCTATOYHO  MpPaBUIIbHbIE
(GhopMyTUPOBKH,  HapyIIaeT
MOCJIE/I0BATEIbHOCTh B
M3JIOKEHUU  MPOTPAMMHOTO
Marepuaia u
WCIIBITBIBACT 3aTPyJHEHUS B
BBIIIOJIHEHUM  MPAKTUYECKUX
3a/IaHUM.

HO

"Heyooeremeopumenvro"
- eClIM CTYAGHT HE 3HaeT

3HAYUTENBHON qacTu
MPOrpaMMHOTO  MaTepuaina,
JIOTyCKaeT
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Crmoco0ax OnucaHus SBJICHUHPEATLHOTO
MHpa Ha
MaTeMaTHYECKOM SI3bIKE;
-c)OPMHUPOBAHHOCTH TPEACTABICHUI O
MaTeMaTHYeCKUX HOHSTHSX KaK
BaXXHEUIIINX MaTEMATHYECKHUX MOACIAX,
MO3BOJIAIONIAX OIUCHIBATE M HM3Yy4aTh

pa3Hble  MpolecChl U SBJICHHUS;
MMOHMMAaHHe BO3MO>KHOCTH
aKCHOMaTHYECKOI 0 MIOCTPOEHUS

MaTCMaTI/I‘IeCKI/IXTeopPlﬁ;

-BJIaACHUEC METOJaMH JO0Ka3aTCIbCTB U

AJITOPUTMOB  pCHICHUA, YMCHHC HX

IIPUMCHATD, IIpOBOAUTD
JOKa3aTCIbHBIC

pacCyxJi€Husd B XOAC pCHICHUA3aaaq,

-BJIQJICHUE CTaHIaPTHBIMU

[IpUEMaMU PEIICHUAPALMOHAIBHBIX U
UPPALMOHAIIbHBIX, [IOKa3aTeNIbHBIX,
CTEIICHHBIX, TPUTOHOMETPUYECKUX
YPAaBHEHUI U HEPABEHCTB, HXCUCTEM;
UCIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPaMM, B TOMYUCIIE
JUIS TIOUCKA IYTU PELICHUSIN

WJUTIOCTpaluu peuieHus
YpPaBHEHUI U HEPABEHCTB;
-cOPMHUPOBAHHOCTh  TMPEACTaBICHUN
00 OCHOBHBIX TIOHATUAX
MaTeMaTUYECKOTO aHAJIN3a U ux
CBOWCTBAXx,BJIaJICHUE YMEHHUEM

XapaKTepu30BaTh  IOBEACHHE
(GyHKIMH, UCTIOIB30BaHUE TTOTYUYEHHBIX
3HAHUU JUIsL ONTMCAHUS U aHAJIU3a
pealIbHBIX 3aBUCUMOCTE;

-BJIaJICHUE OCHOBHBIMHU ITOHATUSMU O

IIJIOCKUX U MPOCTPAHCTBCHHBIX

CYIIECTBCHHBIC OIMMOKH, C
OOJBIITUMU

BBITIOJTHSICT
3aJJaHus,

3aTpyTHEHUSIMHI
MPaKTHYECKHE
3a7a4H.
Kpumepuu
NUCbMEHHBIX pabom:
«5» - Pabora moypxkHa OBITH
BBIIIOJIHEHA
MpPaBWIBHO H B  IOJIHOM
00BEMeE, 90- 100%
BBIIOIHEHH.
«4» - Pabora BbIIONHEHA
MPaBWIBHO, HO  WMCIOTCS
HEIOYETHI, MIPOLICHT
BBIIOIHEHUA 75-89%.
«3» - Pabora BbIIONHEHA
MPaBWIBHO, HO  WMCIOTCS
OIIMOKH, MIPOLICHT
BeInonHeHusa 59-74%.

OYeHKU
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reOMETPUUYECKUX ¢burypax, ux
OCHOBHBIX CBOMCTBAX;
chOpMUPOBAHHOCTh YMEHHUS
pacrmo3HaBaTh T€OMETpUYCCKUE (QUTYPBI
Ha 4YepTekax, MOJAENSAX U B PEalbHOM
MUpE; TPUMECHEHUE H3yYEeHHBIX CBOHCTB
reoMerpuueckux ¢uryp u hopmyn ais
pelieHHsT TeOMETPUYECKUX 3adad U
3a/1a4 ¢ MPaKTHUYECKUM COZCpKAHUEM;
-c(hopMHUPOBAHHOCTH NPEJCTABICHUN O

mporeccax u SIBIICHUSIX,
HMMEIOIIUX BEPOSITHOCTHBIN

Xapakrep, CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEabHOM MHUE,
OCHOBHBIX MOHATHSIX
3JIEMEHTAapPHOU TEOpUHU
BEPOATHOCTEH; YyMEHUH HaxOIuTh U

OLICHUBATh  BEPOSITHOCTH

HaCTYIUICHUS coOBITHII B
IPOCTEHUIINX MIPAKTUYECKUX
CUTYyaLUsAX U OCHOBHbBIE

XapaKTEPUCTUKU  CIy4alHbIX
BEJINYMH;

-BJIaJICHUE HaBBbIKAMU
UCIOJIb30BAHUSA TOTOBBIX
KOMIIBIOTEPHBIX nporpaMMm  Ipu

PEIICHUHN 3aa4.
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